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It has been well said, that ^ whoever shortexis the to£^\ to 
knowledge, lengthens life." The value of a knowledge of 
Arithmetid is too generally appreciated to require comments 
When properly studied, two important ends are attained, viz : 
discipUne of mind, 9xA. facility in the application of numbers 
to business calculations. Neither of these results can be se- 
cured, unless the pupil thorougTiJ/y unAerstandg the principle of 
every operation he performs. Tliere is no u7y:eTtainty in the 
Conclusions of mathematics ; there should be no guess-work in 
its operations. 

What then is the cause of so much groping and fruitless 
^ort in this department of education? Why this aimless^ 
mechanical " ciphering," that is so prevalent in our schools ? 

Many of these evils, it is believed, arise from the practice of 
requiring beginners to solve problems aho^e their comprehen- 
sion, and to learn abstract rules without analysing their prinr' 
dples^ or explaining the reasons upon which they are based. 
Taking his slate and pencil, the pupil sits down to the solution 
of his problem, but soon finds himself involved in an impene- 
trable maae. He anxiously asks for light, and is directed ^^ to 
learn the rule." He does this to the letter, but his mind is 
still in the dark. By puzzling and repeated trialsy he at 
length finds that certain multiplications and divisions produce 
the answer in the book ; but so far as the reasons of the pro- 
cess, and the privuiiples of the rule are concerned, he is totally 
ignorant. 

It needs no arguments to show that this oourae la <»lQ.\il&tj^<l 
to dampen the ardar of a child, and maSkft Ycoa. t^tMi^vatNyu^ 
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Cipherer. To require a pupil to lea/m and understand a rule 
before he is permitted to see its principles illustrated by simple 
practical examples, places him in the condition of the boy, 
whose mother charged hkn never to go into the water till he 
had learned to swim. 

These embarrassments are believed to be as unnecessary^ as 
they are deleterious. The present work was undertaken, with 
the hope of contributing something towards their removal. 
Its plan is the following : 

1. The definitions are designed to be simple^ Mef^ and eompre- 
hensive. If they are not simple, children can not understand 
them ; if long, it is difficult to remember them ; Mid if not cowr 
prehenme, they are not worth remembering. 

2. The pupil is led to a knowledge of the rule by indue- 
tion^ a process by which he is taught to reason from partieular 
examples to general principles. To this end the examples 
at the. commencement of the rules are practical, and are 
adapted to illustrate the particular principles under considera- 
tion. Every teacher can bear testimony, that children reason 
upon practical questions with far greater ./oci^^^ and accuraeyi 
than they do upon abstract numbers. 

8. The separate principles being analyzed and understood, 
the general rule is then deduced, and arranged in a convenient 
manner for reference and review ; thus combining the advan- 
tages both of the inductvoe and synthetic modes of instruction. 

4. The rules, as far as possible, are constructed .in such a 
manner as to suggest the principles upon which they depend ; 
and the reasons for the various operations are carefully given. 

6. The work abounds in examples for practice, which are 
drawn from the various departments o^ business and science, 
and are calculated to call into exercise the dififerent principles 
of the rules, to wake up thought, and to prepare the learner 
for the active duties of life. 

Their arrangement is gradual and progressive. At first, the 
numbers are small and refer to objects with which the pupil is 
acquainted, in order that he may clearly understand the nature 
of the question aUd the reason for every step in its solution. 
As he becomes familiar with the operation and the principles 
of the rule, the numbers are largc'x vid the oombinatlons more 
compjicated and dzffioolt. 
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6. Mental exerot&es are tteqnendj inter^ersed throngh the 
work, which, if properly attended to, are among the best meann 
to a/rrest and prevent habits of mechanical ciphering. 

7. In the arrangement of subjects, it has been a cardinal 
point to follow the nahtrcbl order of the science. Ko principle 
is used in the explanation of another,^^antil it has itself been 
demonstrated or explained. Common fractions, therefore, are 
placed immediately after divisic^ for two reasons. IHrst, they 
arise from division, and are inseparably connected with ii 
Second^ in Eedaction, Compound Addition, &c., it is frequently 
necessary to use fractions; consequently fractions must be 
explained before the Compound rules can be understood. 

For the same reason, Federal Money, which is based upon 
the decimal notation^ is placed after Decimal Fractions. 
Interest, Insurance, Commission, &c., are also placed after 
Percentage, upon whose principles they are based. 

8. In preparing the tables of Weights and Measures, particu- 
lar pains have been taken to ascertain those that are in present 
use in our country, and to give the legal standards as adopted 
by the General Government, in 1834.* 

9. The subject of Av/ilysis is deemed so essential to a 
thorough knowledge of arithmetic and business calculations, that 
an entire section is devoted to its development and application. 
The principles of Caaicellatiou are carefully explained, and its 
important implications pointed out, in their proper places. 
The Square and Cube Boots are illustrated by geometrical 
figures and cubical blocks. 

10. The work contains much valuable information respecting 
business transactions and matteirs of science, not found in 
other school Arithmetics. 

• Nearly twelve years had elapsed after the Government adopted a uniform 
standard of Weights and Measures, before the publication of the first edition of 
this worl£ ; and yet not a single arithmetic, so &r as we know, had given theso 
standards to the public, or even intimated that any thing had been done upon the 
subject. In ttie year 1836, Congress directed the Secretary of the Treasury to 
cause to be delivered to the Governor of each State in the Union, or to such per 
«on as he should appoint, a complete set of all the Weights and Measures adopter: 
as standards, for the~u8e of the States respectively; to the end that a unifort, 
standard might be established throughout the United States. Since that, many 
of the States have adopted the same, and it is to be hoped that every State of the 
Union will promptly unite in the aooompUsbment of an object ao conducive both 
to individual and public good. 



With regard to the present edition, it may be remiffked, lihat 
the stereotype plates baving become so much impaired by use 
as to render it necessary to renew them, the author has Availed 
himself of the opportunity thus presented, to revise the work, 
and make such additions ad experience and the advancement 
of this department of instruction, have suggested. By con- 
densing some parts and increasing the number of pages, an 
Opportunity has been afforded for the introduction of much 
new and valuable matter. Among the improvements are the 
addition of many new examples, a more eomprehensive view 
of Duties, Equation of Payments, Domestic and Foreign £x» 
change, Progression, <fee. The articles are numbered the same 
as before, and the new examples are^ placed after those already 
given, so that the present may be used with the former editions, 
if desired/ 

Such is a brief outline of the present work. It is designed 
to present the elements of practical arithmetic in a lueid and 
iystematio manner. It embraces, in a word, all the principles 
and rules which the business man has occasion to use, and is 
particulai'ly adapted to precede the study of Algebra and the 
hlghejr branches of mathematics. 

In conclusion, tlie author begs leave to express his obliga- 
tions to teachers and the public, /or the very flattering manner 
in which his former works have been received. The circu- 
lation has far exceeded his most sanguine expectations, and it 
is hoped the present edition will be found wcurthy of .eontinued 
favor. 

J. b! THOMSON. 

KiW Toax, Maroh 4th, ISSft 

%* A Key to this edition of the "Practical Arithmetic," contain- 
ing an Analysia of the more difficult questions, the results of the 
several steps in the operation, etc., is published separately for the 
use of teachers^ and private studenta. 



SUGGESTIONS ON TEACHING ARITHIIEETIC. 

I. Qualifications. — ^The chief qaalificationB rftquisite in teaching 
Arithmetic as well as other branches^ are the following : 

1. A thorough knowledge of the subject. 

2. A love for the employment. 

3. An aptitude to teach. These are indispensahU to tueeett, 

IL Classification. — Arithmetic, as well as rsading, grammar, Ac., 
should be taught in classea. 

1. This method saves much time, and thus enables the teacher to 
'devote more attention to oral illustrations, 

2. The action of mind upon mind, is &j^ioerfid stimulant to exer- 
tion, and can not fail to create a zest for the study. 

8. The mode of ooalyzing and reasoning of one scholar, often 
suggests new ideas to others in the class. » 

4. In the classification, those should be put together who possess 
as nearly equal capacities and attainments as possible. If any of 
the class learn quicker than otht^rs, they should be allowed to take 
u:p an extra study, or be furnished with additional examples to 
solve, so that the whole class may advance together. 

III. Apparatus. — The Blackboard and Numerical Frame are as 
indispensable to teachers, as tables and cutlery to housekeepers. 

Not a recitation passes without use for the blackboard. When 
a principle is to be demonstrated, or an operation explained, if dona 
upon the blackboardy all can see find understand it at pnee.* 

IV. Reoitatigns. — The first object, in conducting a recitation, 
should be, to secure the attention of the class. This is done chiefly 
by throwing life and variety into the exercise. Children loathe 
dullness, while animation and variety are their delight. 

8. Every example should be analyzed, the " why and the where- 
fore" of every step in the solution should be required^tiil the leai^er 
becomes perfectly familiar with the process of reasoning. 

4. To ascertain whether every pupil has the right answer, it is an 
excellent method to name a question, theti call upon some one to 

• Every one who ciphers, will of course have a slate. Indeed, it is desiraUle 
that every scholar in school, even to the very yoangest, should be flirnished witii 
a amall slate, so thai when the little fellows have learned their lessons, they may 
busy themselves in writing and drawing various familiar objects. Idleness in 
school is the parent ofmitehieff and *mplofnui^ iS the bwt aAtidot4^ against dis- 
«ifr«dten««. 

Oeometrieal diagram* and solid* are also highly useAii in lUustratiRg manr 
points in arithmetic, and b« school should be without lYk«ia. 
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give the answer, and before deciding whether it is right or wrong, 
ask how many in the class agree with it. The answer they give by 
raising their hand, will show at once how many are right. The ex- 
planation of the process may now be made. 

Another method is to let the dass exchange slates with each other, 
and when an answer is decided to be right or wrong; let every one 
mark it accordingly. After the slates are returned to their owners, 
each one will correct his errors. 

y. Thoeouohness. — The motto of every teacher should be tJwr' 
imghness. Without it, the great ends of the study are defeated, 

1. In securing this object, much advantage is derived iroin. fre- 
quent reviews, 

2. Not a recitation should pass without practical exercises upon 
the blackboard or slates, besides those assigned for the lesson^ 

3. After the class have solved the examples under a rule, they 
should be required to give an account of its principles with the reason 
lor each step, either in their own language or that of the author. 

4. Mental Exercises in arithmetic, are exceedingly useful in making 
BWidy and accurate arithmeticians, and should be /r^^uen^/^ practice(^ 

VI. Self-relianob. — ^The habit of self-reliance in study, is con- 
fessedly invaluable. Its power is proverbial ; I had almost said, 
cmnipotent. " Where there is a vnllt there is a way" 

1. To acquire this habit, the pupil, like a child learning to walk, 
must be taught to depend upon himself Hence, 

2. When assistance is required, it i^ould be given indirectly ; not 
by taking the slate and solving the example for him, but by explain* 
ing the meaning of it, or illustrating the principle on which the 
operation depends, by supposing a more familiar case. In this way 
the pupil will be able to solve the question himself, and his eye will 
sparkle with the consciousness of victory. 

3. Finally he must learn to solve examples independent of the 
' answer. Without this attainment the pupil receives but little or 

no discipline from the study, and is unfit to be trusted with busi- 
ness calculations. What though he comes to the recitation with an 
occaaional wrong answer; it were better to solve one question 
understandingly and alone^ than to copy a score of answers from the 
book. What would the study of mental arithmetic be worth, if the 
pupil had the answers before him ? What is a young man good for 
in the counting-room^ who can not perform arithmetical operations 
without learning the answer t 
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SECTION I. 

Abt. 1« Arithmetio is the science of numbers, 

Ob8. Arithmetic is sometimes regarded both as a «et0neeaiidan4r< ; aadonoei 
because it explains the relations and properties .of numbers ; an art, became it 
Bhowa,4'ow to apply them to the practical concerns of life. 

2« Any single thing, as a peach, a rose, a book, is called 
a uni% or one; if another single thing is put with it, the col- 
lection is called two; if another still, it is called Hvree; if 
another, j'^wr; if another, ^7?«, &c. 

The terms, one^ two^ three^ <fej., by which we express Tuno 
many single things or units are nnder consideration, are the 
names ofnurnbers. Hence, 

3« Number signifies a unii^ or a collection of units, 
Numbers are expressed by words^ by letters^ and hy figures, 

JVtfe«.~The questions on the observations may be omitted, by beginners, till 
review, if deemed advisable by the Teacher. 

NOTATION. 

4» Notation is the a/rt of expressing numbers dy letters or 
figures. 

There are two methods of notation in use, the Eoman and 
the Arabic, 



QuisTioKS.— 1. What is Arithmetic? 3. What is a single thing called? Tf 
another is pat with it, what is the collection called? If another, what? What 
are the terms one, two, three, &c.? 3. What, then, is number? How are num- 
bers expressed ? 4. What ^ Notation ? How many methods of notation are In 
nse? 
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NOTATION. 



[Sect. I. 



I. KOMAN NOTATION. 

&• The Eoman Notation is the method of expressing num- 
bers by letters; and is so called because it was invented by 
the ancient Eomans, It employs seven capital letters, viz : I, 
V, X, L, 0, D, M. When standing alone, the letter I denotes 
«>^; V, Jhe; X, ten; L, fifty; 0, one hundred; 'D^fi/oehun-' 
dred ; M, one tTiousimi, 

To express the intervening nnmbers from one to a thousand, 
or any number larger than a thousand, we resort to repeti- 
tions and various combinations of these letters, as seen in 
the following 

TABLE. 



I denotes one. 


XXX d 


Bnol 


ie thirty. 


11 


« 


two. 


XL 


tt 


forty. 


Til 


(( 


three. 


L 


tt 


fifty. 


IV 


<« 


four. 


LX 


tt 


sixty. 


y 


M 


five. 


LXX 


tt 


seventy. 


VI 


M 


fdx. 


TiXXX 


tt 


eighty. 


vu 


« 


seven. 


XO 


tt 


ninety. 


viir 


4* 


eight 





it 


one hundred. 

• 


TX 


M 


nine. 


01 


*t 


one hundred and one. 


X 


i( 


ten. 


CX 


u 


one hundred and ten. 


XI 


« 


eleven. 


00 


tt 


two hundred. 


xn 


« 


twelve. 


COO 


tt 


three hundred. 


XTTT 


« 


thirteen. 


0000 


tl 


four hundred. 


XIV 


M 


fourteen. 


D 


tl 


five hundred. 


xr 


u 


fifteen. 


DO 


tt 


six hundred. 


XVI 


ti 


sixteen. 


DOO 


tt 


seven hundred. 


XVII 


u 


seventeen. 


DOOO 


u 


eight hundred. 


xvm 


tt 


eighteen. 


DOOOO 


u 


nine hundred. 


XTX 


tl 


nineteen. 


M 


tl 


one thousand. 


XX 


u 


twenty. 


MM 


tt 


two thousand. 


XXI 


tl 


twenty-one. 


MDOOOXLV,one thousand eight 


XXII 


tl 


twenty-two, <lcc 


hundred and forty-five. 



QuB8T.->5. What is the Roman notation ? Why caHed Roman T How many 
(etten doea it employ? What does each of these letters denote when standing 
alone? How are the interveniog numbers from one to a thousand expressed? 
Bow express Two? Four? Six? Eight? Nine? Fourteen? Sixteen? Nine- 
toen? Twenty-ft}ur? Twenty^igbt? What doee XXi denote? LX? XGf 
CJ[? Clf ClWi Ch^ MD? • 
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Obs. 1. Tbe learner will p e wet v e from tlie Tfeble abovei that ereryllnie « let- 
ter is repeated, its viUue is repeated. Thus I, standing alone, denotes one ; II, 
two ones or two, &c So X denotes ten ; XX, twenty, &c. 

2. When two letters of different value are Joined together, if the less is placed 
before tbe greater, the value of the greater is ^minished as many units as Uie 
less denotes ; if placed after the greater, the value of the greater is inereaaed as 
many units as the less denotes. Thtt<>, V denotes five ; but IV denotes only four ; 
and VI, six. So X denotes ten ; IX, nine; XI, eleven. 

3. A line or bar (— Ji^placed over a letter, increases itsjraltte a tkatuand timet* 

Urns V denotes five, V denotes five thousand; X, ten ; X, ten thousand. 

4. The Roman notation is chiefly used to denote chapters, sections, and other 
divisions of books and dlscoursee. - 

In tbe early periods oif this notation, four was written Iin, instead of IV ; nine 
waa written VIIH, instead of IX ; forty was written XXXX, instead of XL, 6ui. 

A thousand was originally written CIO, which, in later times, was changed 
into M;fioe hundred was written 10 instead of D. Annexing to lO increased 
its value ten times. Thus, 100 denoted jEoe thousand; lOOO, j^y thousajid, &c. 

II. ARABIC NOTATION. 

6« The Arabic Notation is the method of expressing nnm- 
bers by figures; and is so called because it is supposed to 
have been invented by the Arabs, It employs the following 
ten characters or figures, viz ; 

12 S 466'"T 8 9 

one, two, three, four, five, six, seven, eight, nine, naught 

The first nine are called significant fignres, because each 
one always expresses a valne, or denotes some number. 
They are also called digits, from the Latin word digitus, 
signifying a finger, because the ancients used to count on 
their fingers. 

The last one is called TiaugTit, because when standing alon^, 
it expresses nothing, or the absence of number. It is also 
called cipher or zero, 

Obs. It must not be inferred, however, that tbe cipher is useless; for when 
placed on the right of any of the significant figures, it increases their value. It 
may therefore be regarded as an auxiliary digit, whose office, it will be seen 
hereafter, is as important as that of any other figure in the system. 



Quest.— 0^5. What is the effect of repeating a letter? If a letter is placed 
before another of greater value, what is the effect? If placed after, what? 
When a letter has a line placed over it, how is its value affected 1 To what use 
Is the Roman notation chiefly applied ? 6. What is the Arabic notation ? Why 
called Arabic? How many cha'-acters does it employ? What are the first nine 
called? Why? What else are they called? Why? What is the last one 
called? Why? Obs. Is the cipher useless? What may U be regarded? 



16 



NOTATION. 



[Sect. I. 



?• It will be seen that nine is the greatest namber that can 
be expressed by any single figure in the Arabic notation. 

All numbers la/rger than nine are expressed by combining 
together two or more of these ten figures, and assigning dif- 
ferent values to them, according to the different places which 
they occupy. For example, to express ten^ we place the 
on the right of the 1, thus 10 ; to express eleven, we use two 
Is, thus 11 ; to express twehe, we place the 2 on the right of 
the 1, thus 12; to express twenty ^ we place the on the right 
of the 2, thus 20 ; to express a hundred, we place two Os on 
the right of the 1, thus 100, &c., as seen in the following 



1, one. 

2, two. 
8, three. 
4, four. 
6, five. 

6, Bix. 

7, seven. 

8, eight. 

9, nine. 

10, ten. 

11, eleven. 

12, twelve. 

13, thirteen. 
11, fourteen. 

15, fifteen. 

16, sixteen. 

17, seventeen. 

18, eighteen. 

19, nineteen. 

20, twenty. 

21, twenty-one. 

22, twenty-two. 

23, twenty-three. 

24, twenty-four. 

25, twenty-five. 

26, twenty-six. 

27, twenty-seven. 



TABLE. 

28, twenty-eight. 

29, twenty-nine. 

30, thirty. 

81, thirty-one. 

82, thirty-two. 
38, thirty-three. 

84, thirty-four. 

85, thirty-five. . 

36, thirty-six. 

37, thirty-seven. 

88, thirty-eight. 

89, thirty-nine. 

40, forty. 

41, forty-one. 

42, forty-two. 
48, forty -three. 

44, forty-four. 

45, forty -five. 

46, forty-six. 

47, forty-seven. 

48, forty-eight. 
40, forty-nine. 

60, fifty. 

61, fifty-oue. 

52, fifty-two. 

53, fifty-three. 
64, fifty-four. 



55 

66 

67 

68 

69 

60 

70 

80 

90 

91 

92 

98 

94 

95 

96 

97 

98 

99 

100 

200 

800 

400 

500 

600 

700 

900 

1000 



fifty-five. 

fifty -six. 

fifty-seven. 

fifty-eight. 

fifty-nine. 

sixty. 

seventy. 

eighty. 

ninety. 

ninety-one, 

ninety-two. 

ninety-three. 

ninety-four. 

ninety-five. 

ninety-six. 

ninety-seven. 

ninety-eight 

ninety-nine. 

one hundred. 

two hundred. 

three hundred. 

four hundrec}. 

five hundred. 

six hundred. 

seven hundred. 

nine hundred. 

one thousand. 



Quest.— 7. What is the greatest number that can be expressed by one figure? 

How are larger numbers expressed? How express ten? Eleven? Twelve? 

Twenty ? What is the greatest number that can be expressed by two figures? 

How express a hundred? What is the greatest number that can be expressed 

/>r tbreff 3gurca ? How express a thousand ? 



Arts. 7, 8.] notation. ' 17 

Obs. 1. Tbo terms thirteen^ ftmrtetn^fifUeri, A:c., are obrioualy derived from 
Jiree and ton, four aod (eo, five and U-b, which by contraction become thirteen, 
hurteen, fifteen, &e., and are therefore sigyiflcant of the numbers which they 
denote. The terms deven and (ve/ve, are generally regarded as primitive 
words ; at all events, there is no. perceptible analogy between them and the 
numbers which they represent Had the terms oneteen and twoteen been adopted 
in their stead, the names would then have been significant of the numbers one 
and ten, two and ten ; and their etymology would have been similar to that of 
the succeeding terms. 

3. The terms twenty^ thirty^ fort^t &.C., were fnmed from two-tens, three-teiu, 
four-tens, which were contracted into twenty, thirty, forty, &;o. 

3. The terms twenty-one^ twenty-two^ twenty-tkree, &c., are compounded of 
twenty and one, twenty and two, 4cc. All the other numbers as far as ninety- 
nine are formed in a similar manner. 

4. The terms hundred and thousand are primitive words, and bear no analogy 
to the numbers which they denote. The numbers between a hundred and a 
thousand ore expressed by a repetition of the numbers below a hundred. Thus 
we say, one hundred and one, one hundred and two, one hundred and three, &c. 

8» It will be seen from the preceding table, that the swme 
figures standing in different places, express different values. 

When standing dUme or in the right harid place, the figure 
1 denotes a single thing or (me^ which is called a unit of the 
first order^ or simply a vjiit. So the other digits, 2, 3, 4, 6, &o., 
standing alone or in the i*ight hand place, denote dngU things 
or oneSy which are also called units of the j^r«^ order^ or simply 
units. 

When standing in the second place, (10), the 1 denotes one t&n^ 
which is called a unit of the second order. Now this 1 ten or 
unit of the second order^ is equal to ten ones^ or ten units of the 
first order. That is, when the 1 stands in the second place, it 
denotes ten times as many single things or ones, as when stand- 
ing in the first, or right hand place. So the other digits, 2, 8, 
4, 6, &c., occupying the second place, denote tens or units of 
the second order^ as 2 tens, 3 tens, 4 tens ; and the value of 
each is ten Umes as much as when it occupies the right hand 
place. 



QuKST.— 0^5. From what is the term thirteen derived? Fourteen? Six- 
teen? Eighteen ? What is said of the terms eleven and twelve ? How are the 
terms twenty, thirty, &c., formed? What is said of the terms hundred, and 
thousand ? How are the numbers between a hundred and a thousand express- 
ed? 8. Docs the same figure always express the same value? What does 
each of Ihe digits ), 3, 3, &c., denote, when standing in the right hand place ? 
What are these units or ones called ? What do they denote when standing In 
the second place? What are tens ealled ? 
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When standing in the third place, (1^)) ^© 1 denotes one 
hundred^ which is called a unit of the third order. This 1 
hundred or unit of the third order, is equal to ten tens, or ten 
units of the second order ; consequently its value is ten times 
as much as when it stood in the second place. So the other 
digits standing in the third place, denote hundreds or units of 
the^ third order^ as 2 hundreds, 8 hundreds, 4 hundreds, &c., 
and their value is ten times as much as when tliey occupy tho 
second place. 

Again, when standing in the fourth place, (1000), the 1 de- 
notes 1 thousand, which is called a unit of the fourth order. 
This 1 thousand or unit of the fovrrih order^ is equal to ten 
hundreds, or ten units of the thi/rd order; therefore its value is 
ten times as much as when it stood in the third place. The 
same is true of the other digits. That is, 

Ten units make one ten; 

7en tens make one hundred; 

Ten huni/reds make one ihomand^ &c. Hence, universally, 

9« Ten of any l/mer order is equal to ofne in the next higher 
order. It is therefore a general law that, 

Numbers increase from right to left lyy tens^ or in a tenfold 
ratio ; consequently each remwal of a figure one place towards 
the left^ increases its value ten times, 

10* The different values which the same figures express, are 
called simple and heal values. 

The simple value of a figure is the number which its name 
denotes when it stands alone, or in the right hand place. 

The local value of a figure is the increased value which it 
expresses, when it has other figures placed on its right. Hence, 



Quest.— What do they denote when standing in the third place ? What are 
hundreds called ? When standing in the fourth place what do they denote? 
What are thousands called? How many units make one ten? How many 
tens muke a hundred ? How many hundreds make a thousand? 9. How many 
of any lower order make one of the next higher ? What is the general law 
by which numbers increase? - What is the effect upon the vatue of a figure to 
remove it one place towards the left ? 10. What are the different values of the 
BAtne Qgure called? What is the simple yalue of a figure? What the local 
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The local value of a figure depends on its looalitj, or the place 
TT^hich it occapies in relation to other fibres with which it is 
oonnected, counting from the righif (Art. 8.) 

Ob«. 1. The reoMH tor iKalgBiiig 4liiareQt values to the same figaros according 
to the place Mfhidtk they occupy, is to enable us to exj>rei» large numbers intol- 
ligibl)', and at the same time with few characters. Otherwise we must have as 
many dUferent charaetors aa we have difbrent numbers to mcpress, and the 
labor of learning them would be greater than that of learning the whole Eng* 
liah language. 

2. Tlie Arabic notation is also called the decimal notation, becansa its orders 
increase in a tenfold ratto. The tenn dteimal ia derived flmn tlie Latin word 
A6C■^wUclliriKllifi«siell• . 

NUMEBATION. 

11 • Ktjmbbation U the art ofreadiv/g numbe/n eaopretsed hy 

figures. 

Obs. Numeration bears the same relation to Notation, that r9adi9g does to 
writing; \hough often confounded, they are entirely distinct. 

The pupil has already hecome acquainted with the names of 
numbers, from one to a thousand. He will now easily learn 
to read and express the higher numbers in common use, from 
the following scheme, called the 

NUMERATION TABLE. 




S I 

o o 



SI >( 



p 



"^^B 






ca 

a>«MS <i>^5 J^'^S © 

-^^^ ^®.| 'S^i rS 



^s'^ osS psi fl§.f 

^§3 £§§ J§# ^§J 
WHft^ WeSj^ WeSe^ Wnt^ 




5 6 8, 8 4 2, 9 7 5, 8 9 7, 6 4 5, 4 8 2. 

Period VI. Period V. Period IV. Period lU. Period n. Period L 
auadrilUons. TrUliona. BiUiiMis. MiUionB. Thousands. Units. 

QussT. — ^Upon what does the local value of a figure depend ? Oha, What ia 
the Arabic notation sometimes called? Why? 11. What is Numeration? Re- 
peat the Numeration Table, beginning at the right band. What occupiea the 
first place on the right? The second place? The third? Fourth? Fifth? 
Sixth? Setenth? Eighth? Ninth? Tenth, &c.? 
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12* The different orders of nmnbers are divided into periods 
of three fignres each, heginning at the right Turnd. 

The Jirst period on the rifht, is called units* period^ because 
it is occupied by units, tens of units, and hundreds of units. 

The second is called thousands^ period^ because it is occupied 
by thousands, tens of thousands, and hundreds of thousands, 
as may be seen from the table above. 

The figures in the table are read thus : Five hundred and 
sixty-eight quadrillions^ three hundred and forty-two trillions^ 
nine hundred and seventy-five hilUons^ eight hundred and 
ninety-seven millions, six hundred and forty-five thousand^ four 
hundred and thirty-two. Hence, 

I3» To read numbers expressed by figures. 

Mrsty point them off into periods qf three figures each^ count" 
ing from the right. * 

Then, heginning at the left hand, read the figures of eoery 
period as though it stood alone^ and to the last figure of eachj 
add the name of the period. 

Ob^ ]. In pointing ojf figures, the learner must be carefUl to begin at the right 
hand ; and in reading them, to begin at the left hand. 

2. Since the figures in the first or right hand period always denote units, the 
name of the period is not pronounced. Hence, in reading figures, when no 
period is mentioned, it is always understood to be the right hand, or units' pe- 
riod. 

lit Tte method of dividing numbers into periods of three 
figures, as in the preceding articles, is called the French' Nu- 
meration, because it was invented by the French. 

The English divide numbers into periods of six figures. The 
French method is the more simple and convenient. It is 
generally used on the continent of Europe, as well as in 
America, and has been recently adopted by some English 
autliors. 



Qfkst.— 12. How are the orders of numbers divided? What is the first 
period called? Why? What is tho second called? Why? What is the third 
called ? Why? What is the fourth called? Why? What is the fiOh called ? 
Why ? 13. How do you read numbers expressed by figures ? Do you pronounce 
tlie name of the right hand period? When no period is named, what is under* 
stood ? 14. In the French numeration, how many figures are there in a period? 
JJofr many In the English method ? Which method is preferable ? 
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XZEBOISES IN NtTMER/LTIOir. 

JV^t«. — ^In reading large numbers, beginn^ should at first point to each fig* 
ure, and pronounce its name. Thus, beginning at the right hand, he should 
eay, «« Unite, tena, hoadreda, tbouaands," ^tc It will be a profitable exercise 
ibr young scholars to write the examples upon their slates or paper, then point 
them off into periods, and read them. 

Bead the nnmbers expressed by the following figures : * 



Ex. 1. 


12T 


11. 


76407 


21. 


6604700 


2. 


172 


12. 


125242 


22. 


2020105 


8. 


721 


13. 


240251 


23. 


45001003 


4. 


620 


14. 


407203 


24. 


80407045 


6. 


603 


15. 


800200 


25. 


146660800 


6. 


4506 


16. 


1255673 


26. 


8900401 


7. 


7045 


17. -1 


5704086 


27. 


250708590 


8. 


8700 


18. 


207047 


28. 


80306^003 


9. 


25008 


19. 1 


2606401 


29. 


2175240670 


10. 


40625 


20. 


t040680 


80. 


7240306060 


81. 


45290100800 


86. 


18657240129698 


82. 


160000050000 


87. 


98609006006906 


83. • 


7005003007 


88. 


80079401697000 


84. 


101279200361 


89. 


167540000000465 


85. 


114820 


6000675 


40. 


604069470300400 



EXEKOISBS m NOTATION. 

15* To express nnmbers by figures. 

Begin at the ^ft Jumd of the highest period^ and write the 
figures of each period as thov^h it stood alone. 

If (my intervenirig order^ or period^ is omitted in the given 
ntmiber^ write ciphers in its place. 

Write the following nnmbers in figures : 

1. Twenty-seven. 

2. Seventy-two. 

8. One hundred and twenty-five. 

4. Three hundred and fifty-two. 

5. Two hundred and four. Ans. 204. 



QussT.— 15. How do you express numbers by figures? If any intenreniiic 
«rder, or period is omitted in the gireu number, how \ft \\i» v\ftCA «avE^>&>^'^ 
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6. One thousand, aud forty-two. 

7. Thirty thousand, nine hundred and seven. 

8. Forty-six thousand, and four hundred, 

9. Ninety-two thousand, one hundred aad eight 

10. Sixty-eight thousand, and seventy. 

11. One hundred and twenty-four thousand, six hundred 
aiid thirty. 

12. Two hundred thousand, one hundred and sixty. 
18. Four hundred and fi^e thousand, an4 forty-five. 

14. Three hundred and forty thousand. 

15. Nine hundred thousaud, seven hundred and twenty. 

16. One million, and seven hundred thousand. 

17. Thirty-six millions, twenty thousand, one hundred and 
fifty. 

18. One hundred millions, and forty-five. 

19. Mercury is thirty-seven millions of miles from the sun. 

20. Venus, sixty-nine millions. 

21. The Earth, ninety-five millions. 

22. Mars, one hundred and forty-five millions. 

23. Jupiter, four hundred and ninety-four millions. 

24. Saturn, nine hundred and seven millions. 

25. Herschel, one hillion, eight hundred and ten millions. 

26. Seven hillions, nine hundred millions, and forty thousand. 

27. Sixty hillions, seven miUions, and four hundred. 

28. One hundred and thirteen billions, six hundred and fifty 
thousand. 

29. Four hundred and six biUions, eighty millions, luvd seven 
hundred. 

80. Twenty-five trillions, and t«n thousand. 

81. Two hundred and six billions, five hundred and sixty 
thousand, and forty-five. 

82. Six hundred millions, seventeen thousand, three hun- 
dred and eight. 

88. Ninety-seven trillions, sixteen miUiAns, seventy thou« 
sand, and thirty. 

34. Eight hundred and forty billions, fifty miUions, three 
hundred and one thousand. 

85. Three hundred and sixty-five quadrillions, two hundred 
trillions, six hundred and ninety billions, seven isiUions, three 
thoassod &nd six.. 
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SECTION II. 



ADDITION. 



:b£Shtal bxsboisss. 

AitT. 16* ix. 1. George bonght a slate fof 9 oemts, a sponge 
for 6 cents, and a pencil for 1 cent: bow many cents did he 
pay for all ? 

Solution. — 9 cents and 6 cents are 15 cents, and 1 cent more 
makes 16 cents. He therefore paid 16 cents for all. 

ADDITION TABLE. 



2 and 


3 and 


4 and 


Sand 


6 and 


7 and 


Sand 


9 and 


1 are 3 


1 are 4 


1 are 5 


1 are 6 


1 are 7 


1 are 8 


1 are 9 


1 are 10 


2 •* 4 


2 ** 5 


2 " 6 


2 " 7 


2 *» '8 


2 « 9 


2 « 10 


2 « 11 


3 " 5 


3 »» 6 


3 ** 7 


3 « 8 


3 " 9 


3 « 10 


3 ** 11 


3 ** 12 


4 *• 6 


4 ** 7 


4 ♦♦ 8 


4 " 9 


4 •♦ 10 


4 « 11 


4 " 12 


4 " 13 


5 <* 7 


5 « 8 


5 " 9 


5 « 10 


5 " 11 


5 « 12 


5 •* 13 


5 " 14 


6 ♦* 8 


6 «* 9 


6 ** JO 


« ** 11 


6 ** 12 


6 »' 13 


6 « 14 


6 ** 15 


7 " 9 


7 ** 10 


7 •* 11 


7 " 12 


7 " 13 


7 *♦ 14 


7 " 15 


7 « 16 


8 « in 


8 •* 11 


8 ♦* 12 


8 « 13 


8 « 14 


8 ** 15 


8 « 16 


8 «* 17 


9 •* 11 


9 " 12 


9 " 13 


** 14 


9 « 15 


9 •* 16 


9 •» 17 


9 ** 18 


10 ** 12 


10 " 13 


10 « 14 

• 


10 " 15 


10 " 16 


10 *' 17 


10 *♦ 18 


10 *♦ 19 



JV*«f«. — It is fndispenai^le to aecvanof both in arithmetie and buainas^ to have 
Jbe common arithnjeticHl tfihlea distinctly and indelibly fixed in the mind. Great 
£are should therefore be taken to prevent them from being recited mechanically^ 
or firom a knowledge of the regular increase of numbers. 

11. How many )ire 12 and 10? 22 and 10? 32 and 10? 42 
and 10? 52 and 10? 62 and 10? 72 and 10? 82 and 10? 92 
and 10? 

. 12. How many are 24 and 10? 86 and 10? 48 and 10? 63 
/mdlO? 67 and 10? 91 and 10? 86 and 10? 78 and 10? 69 
and 10? 97 and 10? 

18. How many are 19 and 4? 29 and 4? 89 and 4? Y9 and 
4? 59 and 4? 89 and 4? 99 and 4? 69 and 4? 49 and 4? 

14. How many are 17 and 8? 27 and 8? 47 and 8? 67 and 
8 ? 67 and 8? 97 and 8 ? 87 and 8? 

15. How many are 16 and 7? 26 and 7? 56 and 7? 86 and 
7? 76 and 7? 96 and 7? 

16. How many are 14 and 6? 24 and 6? 84 and 6? 74 and 
6? 54 and 6? 64 and 6 ? 94 and 61 
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17. Add 2 to itself, till the sam is a hundred. 

18. Add 8 to itself, till the sum is a hundred and t\^o. 

19. Add 5 to itself, till the sum is a hundred and ten. 

20. Add 4 to itself, till the sum is a hundred and twelve. 

21. Add 10 to itself, till the sum is a hundred and twenty. 

22. A man bought a sheep for 8 dollars, a cow for 21 dol- 
lars, and a calf for 6 dollars : how much did he pay for the 
whole ? 

23. A shopkeeper sold a dress to a lady for 15 dollars, a 
muff for 10 dollars, and a bonnet for 6 dollars : what was tiie 
amount of her bill? 

24. A drover bought 16 sheep of one farmer, 9 of another, 
10 of another, and 6 of another: how many sheep did he buy 
of all? 

25. Harry gave 81 cents for his arithmetic, 10 cents for a 
writing-book, 8 cents for a ruler, and 6 cents for a lead pencil: 
how many cents did he pay for all? 

26. What is the sura of 10 and 12 and 5 and 4? 

27. William bought a pair of boots for 26 shillings, and a 
cap for 9 shillings : how much did he pay for both ? 

28. Susan bought a comb for 17 cents, a purse for 8 cents, 
and a spool of cotton for 6 cents ; how much did she pay 
for all? 

29. A farmer sold a ton of hay for 18 dollars, a cow for 10 
dollars, and a cord of wood for 3 dollars : how much did they 
all amount to? 

30. A merchant sold 15 barrels of flour to one man, 5 to 
another, and 7 to another : how many barrels of flour did he 
sell? 

31. In a certain school there are 60 boys and 30 girls : how 
many scholars does that school contain? 

Anah/m. — 60 is the same as 6 tens, and 30 the same as 3 
tens ; now 6 tens and 8 tens are 9 tens, and 9 tens are 90. 
Therefore the school contains 90 scholara. 

82. A mechanic sold a wagon for 80 dollars, and a sleigh 
for 20 dollars : how much did he get for both ? 

88. 40 is how many tena? 60? 20? 30? 70? 80? 60? 
90? 100? 

S4. 7 tens and 2 tens are how many ? 7 tens and 4 tens ? 
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85. ^tens are how many? 8 tens? 9 tens ? 10 tens ? 11 tens? 
12 tens? 18 tens? 14 tens? 15 tens? 16 tens? IT tens? 18 
f tens ? 19 tens ? 20 tens ? 

36. 8 tens and 3 tens are how many? 5 tens and 8 tens ? 7 
tens and 8 tens? 6 tens and 9 tens ? 9 tens and 8 tens ? 10 tens 
and 6 tens? 

87. In a certain orchard there are 80 apple-trees, and 40 
peach-trees : how many trees does it contain ? 
. 88. A traveler rode 90 miles in the cars, and 60 miles in 
stage? : how many miles did he travel ? 

89. A man gave 60 dollars for his horse, 80 doDars for his 
harness, and 20 dollars for his cart: how mach did he pay 
for all?- 

40. A man bonght a horse for 98 dollars, and a wagon for 
65 dollars : how much did he give for both ? 

Analysis, — 98 is composed of 9 tens and 8 nnits, and 65 is 
composed of 6 tens and 5 anits. (Art. 7. Obs. 3.) 9 tens and 
6 tens are 15 tens, or 1 hundred and 6 tens ; 8 nnits and 5 
units are 18 units, or 1 ten and 8 nnits ; now 1 ten added to 5 
tens, makes 6 tens or 60, and -8 units are 63, which, added to 
the hundred, makes 163. He therefore paid 163 dollars. 

Obs. Tn adding large numbers mentally, it is moroooavenient and expeditions 
to begin with the highest order. 

41-45. How many are 68 and 25 ? 56 and 23 and 5 ? 88 and 
72 and 4 and 6 ? 72 and 25 and 10 and 2 ? 68 and 24 and 12 
and 10 and 7? 

46. Bonght a pound of tea for 60 cents, an ounce of pepper 
for 8 cents, and a quart of molasses for 10 cents : what does 
my bill amount to? 

47. The price of a geography is 55 cents, and the price of a 
grammar is 42 cents : what is the cost of both ? 

48. Paid 7 dollars for a barrel of flour, 17 dollars for a ton 
of hay, and 80 dollars for a cow : what is the cost of all ? 

49. In January there are 81 days, and in February 28 days : 
how many days are there in both months ? 

50. A man, having three sons, gave 60 dollars to the oldest, 
40 dollars to the second, and 30 dollars to the youngest : how 
many dollars did he give to the three ? 

2 
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EXERCISES FOR THE SLATE. 

Art. I7« In each of the preceding examples it will be ob- 
Berved, we have two or more numbers given, and from these it 
is required to find a single number, which is equal to the sev- 
eral given numbers united together. The operation by which 
this number is found, is called Addition, Hence, 

18* Addition is the process ^tmiUng two or m^re numlferi^ 
in one sum. 

The answer, or number obtained by addition, is o«Uq4 the 
sum, or amount 

Ob8. When all tbe nnmberB to be added are of the game kind, or dauominatum^ 
as all buoks, all yards, &.C., the operatioo is called Simple Addition, 

18« a. Signs. The relations of numbers, and the operations 
which are performed with them, are often denoted by certain 
characters, called signs. 

19a The sign of addition is a perpendicular eross (+), called 
plus, and shows that the numbers between which it is placed, 
are to be added together. Thus, the expression 6 + 8, signi^ 
lies that 6 is to be added to 8. It is read, ** 6 plus 8," or " fi 
added to 8." 

JVot«.— The term Pltie is a Latlo word, originally signifying more. In AritU* 
metic, it means cdded to. ' 

20. The sign of equality is two horizontal lines (=), and 
shows that the numbers between which it is placed, arQ 
equal to each other. Thus, the expression 6+3=8, denotes 
that 5 added to 3 are equal to 8. It is read, "6 plus 8 
equal 8," or " the sum of 5 plus 3 is equal to 8." So 7+6=8 
+4=12. 

Bead the following expressions : 8+4+1 =8 + 6. 

17+8 + 12=15+7+10. 13 + 6 + 2+3=7+5 + 12. 

25 + 6 + 17+8=26 + 8 + 2 + 20. 36 + 9+6=24+8 + 3 + 16. 

65+.10 + 12 + 20 + 16+41 +7=40+35 + 16 + 17 + 25+39. 

QrKST. — 18. What is addition? What is the nnswer called? 06s. 'When 
the numbers to be added are all of the same denomination, what is theo^iera- 
tion called? 18. a. How are the relations of numbers and their operations 
Boroetitiiea denoted? 19. What is the sign of addition? Whut does it show? 
JCoie. What is the meaning of the term plus? 30. What is the sign of equality? 
WhatdoeeUahow) Uowistheexpret8ioB5+3s=8,read? tfow.'4-««8+4=l9* 
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Oass I.— Wh^ the ium of a eolumii dosB not exceed 9. 

Abt. il« £x. 1. A man bought 486 pounds of tea, and 253 
ponnds of ooffee : bow many pounds of both did he buy ? 

Suggestion. — ^Write the numbers un- OperaMon, 

der each other, units under units^ teris ,^ » 

under tens^ ^c, and draw a line beneath § § 3 

them, as in the margin. Then, begin- a q ft 

ning at the right hand, proceed in the 2 5 3 *^ f 

following manner : 3 units and 6 units 
are 9 unite. Set the 9 in units' plaee ^^- ^ ^ » pounds, 
under the column added because it denotes units, (Art. 8.) 
Kext, 5 tens and 3 tens are 8 tens. Write the 8 in tens' place, 
becattse it denote tens. Finally, 2 hundreds and 4 hundreds 
are 6 hundreds. Write the 6 in hundreds' place, because it dc" 
notes hundreds. He therefore bought 689 pounds of both. 

32« In the solution above it is important to observe, that 
units are added to units^ tens to tejis^ &o. Hence, universally, 

Pigures of the same order must be added to each other. 

The reason is, that figures of different orders express «m7a 
of different talues; consequently, if added together, the amount 
would neither be of one order nor another. (Art. |.). Thus, 
8 units and 3 tens will neither make six units^ nor six tens, any 
more than 3 apples and 8 oranges will make 6 apples, or 6 
oranges. In like manner, it is plain that 5 tens and 4 huiv 
dreds will neither make 9 tens, nor 9 hundreds. 

Obi. The oliifeot of writing unita under «nt<«, tens nndor t«?i«, ^., is to pre- 
weai miaUkea which might oocor from adding different orders to each other. 

Solve the following examples in a similar manner : 

2. A butcher purchased two droves of sheep, the first con- 
taining 436, and the second 248 : how many sheep did both 
droves contain? Ans. 679 sheep. 

8. A man found two pUrses of money, one containing 425 
dollars, the other 861 dollars : how many dollars did both 
purses contain ? 

QcBtT.— 31. Explain the solution of the first example fh>m your slate. ^. What 
orders of Ugures do you hdd together? Why not luUL fl^s^ret ot dV&^t^uV t»A»c^ 
to ea«h other? 
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4. A man bought two tracts of wild land, one containing 
8261 acres, and the other, 5428 acres : how many acres of land 
did he buy ? 



(5.) 


(6.) 


(7.) 


(8.) 


45436 


420261 


3021040 


730043000 


12321 


231204 


5630721 
(11.) 


268900483 


(9.) 


(10.) 


(12.) 


221 


4212 


62022 


82202310 


345 


8120 


6103 


8060231 


422 


841 


21640 


617403 



Case II. — When the sum of a column exceeds 9. 

Anr. 23* Ex. 13. A man bequeathed 5876 dollars to his 
oldest child, 4629 dollars to the second, and the balance of his 
estate, which was 8548 dollars, to the youngest : what was the 
amount of his property ? 

Suggestion, — ^Having set down the numbers, and Operation. 
added the units' column as before, we find the sum 5876 
is 23. Now 23 units are equal to 2 tens and 3 4629 
units, for every ten in a lower order makes one in ^^^ 
the next higher, (Art. 9.) We therefore set the 1^053 Am. 
8 or right hand figure under the units, and reserving the 2 or 
left hand figure, add it to the next column. Thus, 2 tens 
(which were reserved) added to 4 make 6 tens, and 2 are 8, 
and 7 are 15 tens, which are equal to 1 hundred and 5 tens. 
Set the 5 or right hand figure under the column added, and 
add the 1 or left hand figure to the next column as before. 
Kow 1 hundred added to 5 makes 6 hundreds, and 6 are 12, 
and 8 are 20 hundreds, which are equal to 2 thousands and 
hundreds." Set the or right hand figure under the column 
added, and add the 2 to the next column. In like manner we 
find the sum of the thousands* column is 14 ; and as this is the 
last column, we set down the whole sum. Therefore the amount 
of his property was 14053 dollars. 



QuKST.— 23. Describe the solution of the I3th example. 24. What is meant 
Jbiy carrying the teas f 
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24f The process of reserving the tens or left hand figure, 
wheti the snm of a column exceeds 9, and adding it to the next 
column, is called ca/rrying tens, 

« 

2$f When the sum of a column exceeds 9, the reckon we set 
the units^ or right ha/nd figure under the column added, is he- 
cause it is the same order as that column. 

The reason for carrying the tens or left-hand figure to the 
next column, is hecqtise it is the same order as that eohimn; and 
figures of the same order must always he added to each other. 
(Art. 22.) 

26t TheprincipZ« of owrytTi^ may perhaps be gg^g 
better understood by the following illustration. 4629 
Take the last example, and set the sum of each 3548 
column in a separate line ; then adding these 23 units, 
results together as they stand, units to units, 13 tens, 
tens to tens, &c., the amount .is 14053 dollars, 19 hundj 

which is the same result as in the solution i? thous. 

above. 1^053 ^^1^3. 

Now we have seen that ten of any lower order make one of 
the next higher, (Art. 9.) Hence, when the sum of a column^ 
exceeds 9, it must contain one or more units of the next higher 
order. Bat it is manifest that these units of the next highes 
order which are denoted by the left hand figure, must be added 
to the next colamn, that the amount of the several given num- 
bers may be expressed in the highest orders, and by a single 
number, which is the object of the rule. (Arts. 17, 18.) 

Ob8. 1. The reaBon we carry one for every ten, Instead of one for every eighty 
or twelvej or any o^ker nnmbeTf Js because numbers increase in a ten-fold ratio. 
If they increased in an eight-fold ratio, we sbonld carry one for every eight ; if in 
a twelve-fold ratio, we should carry one for every twelve; and universally, we 
must carry one for that number which it takes of a lower order to make a unit 
of the next higher. 

3. The reaxon for setting down the whole sum of the last or left hand column, 
Jb because there are no figures in the next order to which the left hand figure 
can be added. It is, in efiect, carrying it to the next column. 

3. The object of beginning to add at the right hand, is that we may carry the 
tMi», aswe proceed in the operation. The result will obviously be the same, 
whether we carry them as we proceed, or reserve them until afterwards, and then 
add them to their appropriate orders. The former method is the more eonve* 
stent and ea^peditious, and is therefore adopted tn pracUse. 
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29i From the preceding illastrations and principles, we 
derive the following 

GENERAL RULE FOR ADDITION. 

« 

I. Write the numbers to he added one under aru>ther^ so that 
unite may stand under units, tens under tens, Ac, 

II. Beginning at the right hand, add each column separately^ 
find if the sum of a column does not exceed 9, v>rite it under the 
column added. But if the sum of a column exceeds 9, u>Tite the 
units^ figure under the column, amd carry the tens to the next 
column, (Arts. 24, 25.) 

III. Proceed in this manner through all the orders, and final- 
ly set dovm the whole sum of the last or left hand column. 

Proof. — beginning at the top, add each column downward^ 
and if the second result is the same as the first, the work is sup* 
posed to he right, 

Ob8. The reason for beginning at the top and adding doirnward, is that (he 
figures may be talLen in a fiifferent connection from that in ythXcJ^^ they were 
added l>efore. The order being reversed^ the presumption is, that any mistiilce 
which may have been made in the operation, will thus be detected ; for it can 
hardly be supposed that two mistaties exactly equal will occur. 

Abte ].•>- After the pupil understands the nature and vMaon of the several steps 
in the operation, it is advisable for him to learn to drop the intervening words, 
and pronounce, with rapidity, the results of adding the respective flgUrea Thus, 
instead of saying 6 units and 3 units are 9 units, and 4 units are 13 units, Jcc, ha 
ahouid simply say, niz, nine, thirteen, twenty^ne, Slc, (See Ex. 68.) 

S. When two or more figures coming together make 10, as 7 and 3, or 2, 3, and 
5| it accelerates the process to consider them 10, and add the sum at once. 

15. Find the sum of 478 and 987, and prove the operation. . 

(16.) (17.) (18.) (19.) 

4674 67376 84056 405673 

6206 87649 6721 720021 

4821 6048 41680 869115 

8569 452 168 505181 



QuKST.— 29. How do you write numbers for addition ? When the sum of a 
column does not exceed 9, how do you proceed 1 When it exceeds 9, how ? 25. 
Why set the units' figure under the column added? Why carry the tens to the 
next column 1 26. Obs. Why carry 1 for every 10, instead of 1 for every 8, 12, or 
any other number? Why do you set down the whole sum of the last column ? 
Poea this diflfer from carrying ? 32. Obs, Why place units under units, tens under 
tens, &c. 26. Obs. Why begin to add at the right hand or units* columnY 
Ilojria addition proved t Oba, Why begin at the top and add downward f 
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20. Find the sum of 256, 763, and 894. 

21. Find the sum of 8054, 5^30, and 3056. 

22. Find the sum of 74502, 83000, and 62581. 

23. Find the sum of 68056, 31067, 680, and 200. 

24. Find the sum of 50563, 8276, 76009, 81, and 856, 

25. Find the sum of 65031, 2900, 35221, and 870. 

EXAMPLES FOR PBAOTIOB. 

1. A man bought a quantity of flour for 38 dollars, a ton of 
haj for 14 dollars, and a firkin of butter for 12 dollars. How 
much did he give for the whole? 

2. A grocer bought three lots of honey ; the first contained 
322 pounds, the second 215, and the third 429 pounds. How 
many pounds were there in all ? 

3. A man being asked his age, answered that it was double 
the united ages of his three grand-children, the oldest of whom 
was 18, the second 16, and the third 14 years old. What was 
his age? 

4. A man bought 5 hogsheads of molasses for 238 dollars, 
7 hogsheads for 463 dollars, and sold it all so as to gain 275 
dollars. How much did he sell it for ? 

5. A lady purchased materials for 3 dresses ; for the first she 
paid 15 dollars, for the second, 19 dollars, and for the third, 27 
dollars, and a cloak for 48 dollars. How much did she pay for 
them all ? 

6. A boy bought a cap for 22 shillings, a pair of gloves for 
6 shillings, a pair of boots' for 86 shillings, and a vest for 42 
shillings. How much did he give for the whole ? 

T. A gentleman owns 3 houses; for the first he receives a 
rent of 150 dollars, for the second 175, and for the third 225 
doUars. What is the sum of all his rents ? 

8. A shopkeeper commenced business with 1530 dollars ; 
the first year he gained 950 dollars, the second, 867 dollars. 
How much had he then ? 

9. A man bbught a horse for 87 dollars, a carriage for 275 
dollars, a harness for 68 dollars, and his barn cost as much as 
all the rest. How much did he give for the whole ? 

10. What number of dollars are there in four purses; the 
first containing 825 dollars^ the second 673, the third 784, and 
the fourth 696 doUars ? 
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11. A poor man haTing lost his house by fire, reoeived the 
followiDg doDatioDs : 425 dollars, 315 dollars, 510 dollars, 538 
dollars, and 376 dollars. How mnch did he receive in 
aU? 

12. In a certain school there are three departments; the 
first contiuns 768 scholars, the seocmd 511, and the third 614. 
How many scholars attend that school ? 

13. A merchant, on closing his business for the day, found 
he had received 423 dollars from one customer, 657 from another, 
531 from another, and 205 from various others. How much 
did he receive that day ? 

14. A laborer in pursuit of employment, walked 27 miles the 
first day, 20 the second, 32 the third, 35 the fourth, and 29 
the fifth day. How far had he then walked? 

15. A man, owning a large farm, gave to one of his sons 
112 acres, to another 123, to the third 147, and had 200 acres 
left. How large was his farm at first ? 

16. A man bought a cask of oil for 230 dollars, and sold it 
so as to treble his money. How much did he sell it for? 

17. A lad bought a geography for 50 cents, a grammar for 
75 cents, an arithmetic for 83 cents, and a slate for 30 cents. 
How mnch did he give for them all ? 

18. A gentleman purchased carpets for 638 dollars, chairs for 
236 dollars, bureaus for 315 dollars, and tables for 212 dollars. 
What did his biU* amount to? 

19. A merchant had 4 notes ; one for 157 dollars, another 
for 368, another for 576, and another for 1687 dollars. What 
was the whole amount of his notes ? 

20. A gentleman bought a cloak for 56 dollars, a coat for 
25 dollars, a vest for 9 dollars, a hat for 7 dollars, and a ward- • 
robe for 167 dollars. What did he give for the whole? 

21. A fashionable lady purchased a cashmere shawl for 469 
dollars, a watch for 237 dollars, a pocket handkerchief for 87 
dollars, and a bonnet for 53 dollars. What was the amount 
of her bill? 

22. A farmer had 875 sheep and 168 lambs in one pasture, 
in another 879 she^p and 197 lambs. How many sheep had " 
he ? How many lambs ? How many sheep and lambs to- 
gether ? 

J^S, Four men entered into partnership ; one furnished 2878 



Art. 29.] addition. 88 

dollars, another 1784 dollars, a third 1265 dollars, and the 
fourth 894 dollars. What was the amount of their stock ? 

24. A man sold three house lots ; for one he received 975 
dollars, for another 763 dollars, and for the third 586 dollars. 
What did the whole amount to ? 

25. A gentleman purchased a store for 4500 dollars, and 
paid 75 dollars for repairs, and 150 dollars for having it en- 
larged. For how much must he sell it, in order to gain 175 
dollars? 

26. A gentleman paid 875 dollars for one piece of cloth, 467 
dollars for another, 254 dollars for another, and 348 dollars for 
another. How much did he pay for all ? 

27. A certain orchard contains 256 apple-trees, 119 peach- 
trees, 83 plum-trees, and 45 cherry-trees. How many trees are 
there in the orchard ? 

28. Tlie distance from New York to Albany is 150 miles, 
from Albany, to Utica 93 miles, from Utica to Rochester 158 
miles, and from Rochester to Buffalo 75 miles. How far is it 
from New York to Buffalo ? 

29. A man being asked his age, said he was 17 years old 
when he left the academy, he spent 4 years in college, 3 years 
in a law school, practiced law 15 years, was a member of 
congress 18 years, and it was 16 years since he retired from 
business. How old was he ? 

30. A shopkeeper having a note due, paid 184 dollars at one 
time, at another 268 dollars, at another 379 dollars, at another 
467 dollars, and there were 850 dollars still unpaid. What was 
the amount of his note ? 

31. A gentleman owns a house and lot worth 10800 dollars, 
a store worth 5450 dollars, a house-lot worth 3700 dollars, and 
has 15000 dollars in personal property. What is the whole 
amount of his property ? 

32. A man left his estate to his wife, his three sons, and two 
daughters ; to his wife he gave 10350 dollars, to his sons 6450 
dollars apiece, and his daughters 3500 dollars apiece. How 
large was his estate ? 

33. A merchant, on looking over his accounts, found he 
owed one man 750 dollars, another 648^ another 597, another 
486, another 379, and another 28*? dollars. What was the 

amount of his debts ? 

T.P. o 
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34. A man bonght a span of horses for 275 dollars^ a carriage 
for 150 dollars, and a liarneiw fiH* 87 dollars. How much did 
be give for the whole i 

3o. A man bon^t 268 bushels of wheat for 237 dollars, 
187 bashels of com £Dr 98 dollars, and 156 bushels of oats for 
128 dollar^ How many bushels of grain did he buy ; and 
how much did he ^ve for the whole ? 

36. A man wishing to stock his farm, p^d 197 dollars for a 
span of horses, 86 dollars for a yoke of oxen, 175 dollars for 
cows, and 169 dollars for sheep. How mach did he give for 
the whole? 

37. A batcher sold to one cnstomer 1§7 pounds of meat, to 
another 159, to imother 149, to another 97, and to another 68 
pounds. How much did he sell to all ? 

38. A carpenter received 879 dollars for one job, for another 
786, for another 693, for another 587, for another 476, and for 
another 368 dollars. How much did he receive in all? 

39. A grocer bought 375 dollars worth of sugar, 287 dol- 
lars worth of molasses, 168 dollars worth of tea, 158 dollars 
worth of coffee, and 137 dollars worth of spices. What was 
the amount of his bill ? 

40. A merchant bought calico to the amount of 568 dollars, 
silks to the amount of 479 dollars, and broadcloths to th^ 
amount of 784 dollars. He sold them so as to gain 134 dol- 
lars on the calico, 178 dollars on the cilks, and 242 dollars on 
the broadcloths. How much did he sei} them for ; and what 
was the amount of his gains? 

41. A merchant pays 560 dollars a year for store rent, 386 
dollars to one clerk, 267 to another, and 369 dollars for various 
other expenses. What does it cost him a year to carry on his 
business ? 

42. A man receives 568 dollars rent for one store, 479 for 
another, and 276 for another. How much does he receive for 
thera all ? 

43. The distance from Boston to Springfield is 98 miles, from 
Springfield to Pittsfield is 63 miles, from Pittsfield to Albany 
is 49 miles, from Albany to Auburn is 173 miles, and from 
Auburn to Buffalo is 152 miles. How far is it from Boston to 
Buffalo ? 

44. A man bought a quantity of oil for 2649 dollars, and 
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candles for 1367 dollars ; he afterwards sold them so as to gain 
568 dollars on the oil, and 346 dollars on the candles. How 
much did he receive for the whole? 

45. In 1840, the state of Maine contained 501793 inhahitants ; 
Kew Hampshire, 284674; Vermont, 291948; Massachusetts, 
737699; Connecticut, 309978; and Rhode Island, 108830. 
What was the population of New England ? 

46. In 1840, the state of New York contained" 2428921 in- 
habitants ; New Jersey, 873306 ; Pennsylvania, 1724033 ; and 
Delaware, 78085. What was the population of the Middle 
States ? 

47. In 1840, the state of Maryland contained 470019 inhabi- 
tants; Virginia, 1239797; North Carolina, 753419; South 
Carolina, 594398 ; Georgia, 691392 ; Alabama, 590756 ; Mis- 
sissippi, 875651 ; and Louisiana, 352411. What was the popu- 
lation of the Southern States ? 

48. In 1840, the state of Tennessee contained 829210 inhabi- 
tants; Kentucky, 779828 ; Ohio, 1519467; Michigan, 212267; 
Indiana, 686866 ; Illinois, 476183 ; Missouri, 383702 ; and Ar- 
kansas, 97674. What was the population of the Western States? 

49. In 1840, the territory of Florida contained 54477 in- 
habitants; Wisconsin, 30945; Iowa, 43112; and the District 
of Columbia, 43712 ; on board vessels of war, 6100. What was 
the population of the Territories and naval service of the United 
States ? 

50. What was the whole population of the United States in 
1840? 

51. What is the sum of four thousand and twenty-three; 
twenty-five thousand two hundred and one; two thousand 
and seven ? 

52. What is the sum of sixty thousand and two hundred; 
ten thousand and six; four hundred and ten; twenty-six 
thousand and seventeen ? 

53. What is the sum of six hundred and one thousand and 
seven ; fifty thousand and two hundred ; four hundred thou- 
sand and twenty-five ; one thousand and one ? 

54. What is the sum of two millions, two thousand and 
twenty ; thirty thousand and eighty ; four hundred and five 
thousand and two hundred ; sixty millions^ sixty thousand and 
sixty ? 
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55. What is the sum of five billions, ten millions and forty- 
five ; eight millions, eight thousand and eight ; two billions, 
four hundred and thirty millions, two hundred thousand and 
four hundred? 

56. A man paid 2243 dollars for a hous^, 825 dollars for a 
barn, and for his farm as much as for his house and barn to- 
gether : how much did he pay for his farm ; and how much 
for all? • 

57. A man having 7 children gave a farm to each wortli 
2378 dollars : what was the value of all their farms ? 

58. A man bequeathed 6275 dollars apiece to his three chil- 
dren, and to his wife the balance pf his property, which was 
equal to the amount he gave all his children : what was the 
value of his estate? 

59. Sir Isaac Newton was born in the year 1642, and died 
in his eighty- fifth year : in what year did he die? 

60. Four men. A, B, 0, andD, built a school-house ; A gave 
1500 dollars, B 1750 dollars, 1975, and D gave the land, 
which was worth as much as A and B gave: what was the 
whole cost of the house ? 

61. The world was created 4004 years before the Christian 
era: how many years from the creation to the present time ? 

62. In a common year, one month contains 28 days, four 
contain 30 days each, and seven 31 days each : how many days 
are there in a common year? 

63. If a man lays up 26 dollars a month, how much will he 
lay up in a year ? 

64. How many strokes does a common clock strike in 24 
hours? 

65. If a person receives a present of 2346 dollars every birth- 
day, how much will he have received when he is 21 years old ? 

66. In 1850, the population of the Eastern or New England 
States was 2,727,397 ; of the Middle States 5,990,270 ; of the 
Southern States 6,689,985 ; of the Western States 7,757,065 ; 
and of the Territories 92,255 : what was the whole population 
of the United States in 1850 ? 

67. America contains 62,500,000 inhabitants ; Europe con- 
tains 260,250,000 ; Asia contains 450,000,000 ; Africa contains 
^T, 000,000, and Oceanica contains 20,260,000. What is the 

whole population of the world ? • 
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SECTION III. 



SUBTRACTION. 



MENTAL EX.EB0ISE8. 

Akt. so* Ex. 1. Henry having T peaches, gave 4 of them to 
his sister: how many had he left? 

Solution, — 4 peaches taken from 7 peaches, leave 8 peaches. 
Therefore, if Henry had 7 peaches, and should give away 4 of 
them, he would have 3 left. 

SUBTRACTION TABLE. 
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Obs. This Table !8 tlte reverse of Addition Table. Heoee, if the pnpil has 
fhoroughly learned that, it will cost bim bul littSe time or trouble to learn tbia. 
^Seo observations under Addition Tab^e.) 



11. 4 from 7 leaves how many? 4 from 9? 4 
from 8 ? 4 from 11 ? 4 from 18? 

12. 6 from 8 leaves how many ? 6 from 10? 6 
from 11 ? 6 from 15? 6 from 12? 6 from 16? 

13. 7 from 9 leaves how many? 7 from 11 ? 7 
from 15? 7 from 16? 7 from 13? 7 from 17? 

14. 8 from 11 ? 8 from 18? 8 from 16? 8 from 
15? 8 from 17? 8 from 14? 8 from 18? 

15. 9 from 12? 9 from 14? 9 from 11? 9 from 
17? 9 from 15? 9 from 18? 9 from 19? 

16. 3 from 4 leaves how many? 2 from 14? 2 
from 34? 2 from 44? 2 from 54? 2 from 64? 2 
from S4r? 2 from 94? 



from 12? 4 

from 13? G 

from 14 ? 7 

12? 8 from 

13 ? 9 from 

from 24 ? 2 
from 74? 2 
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17. 3 from 6? 8 from 16? 3 from 26? B from 36? 3 from 
46? 3from66? 3from66? 8from76? 3from86? 3from96? 

18. 4 from 9 ? 4 from 29 ? 4 from 39 ? 4 froni 49 ? 4 from 
59 ? 4 from 69? 4 from 79 ? 4 from 89 ? 4 from 99 ? 

19. 6 from 15 ? 6 from 25 ? 6 from 35 ? 6 from 45 ? 6 from 
55 ? G from 65 ? 6 from 75 ? 6 from 95 ? 

20. 8 from 14? 8 from 24? '8 from 34? 8 from 44 ? 8 from 
54? 8 from 64? 8 from 74? 8 from 84? 8 from 94? 

21. A gentleman bought a coat for 15 dollars, and a hat for 
6 dollars : how much more did his coat cost than his hat ? 

22. A farmer having sold 6 cords of wood for 18 dollars, took 
a barrel of flour at 6 dollars towards his pay, and the rest in 
cash: how much money did he receive ? 

23. A lady bought a shawl for 15 dollars, and handed the 
shopkeeper a 20 dollar bill : how much change ought she to 
receive back ? 

24. A man having 25 watermelons in his garden, some 
wicked boys stole 9 of them : how many had he left ? 

25. James is 14 years old, and his sister is 19 : what is the 
diflference in their ages ? 

26. A merchant had a piece of calico which contained 33 
yards ; on measuring the remnant he finds he has but 7 yards 
left: how many yards has he sold ? 

27. A hogshead of cider contains 63 gallons : after drawing 
out 9 gallons, how many will be left? 

28. Henry had 48 silver dollars, and gave 9 to the orphan 
asylum : how many dollars did he have left? 

29. A man bought a piece of cloth containing 39 yards, and 
sold 6 yards of it : how many yards had he left ? 

30. George gave 75 cents for a pair of skates, and sold them 
for 9 cents less than he gave : how much did he get for his 
skates ? 

31. "William had 67 cents ; he spent 6 for chestnuts and 2 
for apples : how many cents had he left ? 

32. A man sold a load of wood for 18 shillings ; he laid out 
4 shillings for tea and 6 for sugar : how many shillings had he 
to carry home ? 

33. Sarah having 85 cents, gave 10 cents to the Sabbath 
School Society, 8 to the Bible Society, and sjjeut 6 for oaMs i 
bow m&nj cents had ahe left ? 
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84. If I pay 27 dollars for a cow and sell it for 18 dollars, 
how much do I lose hy the hargain ? 

35. Richard had 45 marbles ; he lost 7 and gave away 5 : 
how many had he left ? 

36. A man having 56 dollars in his pocket, bought a hat for 
5 dollars, a coat for 10, and a pair of boots for 4 : how much 
money had he left ? 

37. If I owed a merchant 60 dollars and should pay him 20 
dollars, how many dollars should I then owe him ? 

Suggestion. — It is advisable for beginners to analyze the 
numbers in this question, as in Ex. 31, p. 24, and then take 2 
tens from 5 tens. 

88. A farmer having 80 sheep, sold all but 80 : how many 
did he sell? 

89. A man having 90 acres of land, gave 50 acres to his son : 
how many acres had he left ? 

40. George having 70 cents, spent 30 : how many had lie 
left? 

41. In a certain orchard there are 100 trees; 60 of them are 
apple-trees, and the rest are peach-trees : how many peach- 
trees are there ? 

42. A grocer bought 150 eggs, and afterwards found that 20 
of them were broken : how many sound ones were there? 

43. In the Centre School there are 150 scholars, 60 of whom 
are girls : how many boys are there ? 

44. A man bought a horse for 90 dollars, and sold it imme- 
diately for 130 dollars : how much did he make by his bar- 
gain? 

45. A man owing me 200 dollars, turned me out a horse 
worth 80 dollars, and is to pay the balance in cash : how much 
money must he pay me ? \ 

46. A boy going to market with 80 cents, bought 20 cents ' 
worth of cheese, and 80 cents worth of butter : how much 
change had he left? 

47-49. 35 from 42 leaves how many? 63 from 75 ? 26 from 
40 ? 35 from 45 ? 65 from 85 ? 82 from 94? 

60. 8 from 17 leaves how many? 13 from 26 ? 6 from 25 ? 
8 from 94? 6 from 68? 17 from 34? 7 from 43? 6 from 72? 
O S-om 75 ? 7 from B^l 
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EXEBCISES FOR THE SLATE. 

Art. 31* Each of the foregoing examples in this section 
contains ^t(;o numbers^ and the object is to find the diffet^ence 
between thein. The operation by wliich these and all similar 
examples are solved, is called Subtraction. Hence, 

32. SxTBTRAOTioN 18 the process of Jinding the difference be- 
ttoeen two numbers. 

The answer^ or number obtained by subtraction, is called the 
diference or remainder. 

Obs. 1. The number to be subtracted is often called the subtraJieitd, and the 
number from which it is subtracted, the minuend. These terms, however, are 
calculated to embarrass, rather than aaaist the learner, and are properly falling 
into disuse. 

3. Subtraction, it will be perceived, is the reverse of addition. Addition 
unites two or more numbers into one single number ; subtraction, on the other 
hand, separates a number into two parts. 

3. When the given numbers are of the same kind^ or denominatien^ the operar 
tion is called Simple Subtraction. (Art. 18. Obs.) 

33« The sign of subtraction is a horizontal line ( — \ called 
minvs^ and shows that the number placed after it, is to be 
subtracted from the one before it. Thus, the expression 8 — ^5, 
signifies that 5 is to be subtracted from 8 ; and is read, " 8 
minus 5," or " 8 less 5." 

JVote.— The term minus^ is a Latin word which signifies leas. 

Cash I. — When each figure in the lower number is smaller 
than the figure above it. 

Art. 34. Ex. 1. A man gave 475 dollars for a span of horses, 
and 852 dollars for a carriage : how much more did he pay for 
his horses than for his carriage? 

Suggestion. — Write the less number under nngration 
the greater^ units under units, tens under a tr' k gJ 
tens, &c., and draw a line beneath them as 352 OaiTiage. 
in the margin. Then, beginning at the right \ ^ ^ "R^m, 
hand, proceed thus : 2 units from 6 units 

. Quest.— 32. What is subtraction? What Is the answer called ? 0*». What 
is the number to be sublmcted sometimes called? That from which it is sub- 
tracted? Of what is subtraction the reverse? When the given numbers are 
of the same denomination, what is the operation called ? 33. What is the sign 
of subtraction ? What does it show ? How is the expression 8—5 read ? JVot*. 
What is the meaning of the term minus ? 31. Explain the solution of the first ' 
example from your slate. 
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leave 3 Dnits ; write the 3 in units' place, under the figure sub- 
tracted, because it denotes units. Next, 6 tens from 7 tens leave 

2 tens ; set the 2 in tens' place, because it denotes tens. Finally, 

3 hundreds from 4 hundreds leave 1 hundred ; write the 1 in 
hundredsV place, because it denotes hundreds. He therefore 
paid 123 dollars more for his horses, than for his carriage. 

34 • a. It is important to observe in the preceding solution, 
that units are subtracted from units^ tens from tens, &c. Hence, 
universally. 

Figures of the same order only, can be subtracted from each 
other. 

The reason of this is, that figures of different orders express 
units of aifferent values ; consequently, if a figure of one order 
is taken from a figure of a different order, the remainder will 
neither be one order nor the other. (Art. 22.) Thus, 2 units 
from 7 tens will neither leave 5 units nor 6 tens, any more than 
2 cents from 7 dimes will leave 5 cents, or 5 dhnes. 

Obs. The less number is written under the greater^ simply for conyenience in 
subtracting ; and units are placed under units, tens UQder tens, &Co to avoid 
mistakes which might occur from taking different orders from each other. 

Solve the following examples in a similar way. 

2. A merchant bought 268 barrels of flour ; and on exami- 
nation, found that only 123 barrels were fit for use: how 
many were damaged ? Ans. 145 barrels. 

8. A traveler having 576 dollars, was robbed of 344 dollars : 
how many dollars had he left ? 

4. What is the difference between 648 and 235 ? 

(5.) (6.) (7.) (8.) 

From 876 dolls. 759 feet 45G7 pounds 8643 quarts 
Take 523 dolls. 341 feet. 1235 pounds. 5412 quarts. 

(9.) ^ (10.) (11.) (12.) 

From 68476 765274 563181 3286732 

Take 36124 152140 32040 135011 



QuKST.— 34. a. What orders of figures do you subtract from each other? 
^hy not subtract figures of diO'erent orders from each other? 
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Oabb II. — When a figure in the lower number U la/rger than 
that above it. 

35* In the preceding examples, each figure in the- lower 
nnmber is dmaller than the figure above it. But it often hap- 
pens that a figure in the lower number is la/rger than that 
above it, and consequently cannot be taken from it. 

13. What is the difference between 9042 and 5337 ? 

Suggestion. — Having written the less number Q^^yfj,*ify^ 
under the greater, begin at the right hand as bo- qq^o 
fore. N'ow, as we cannot take 7 units from 2 533^^ 
units, we add 10 units to the 2, which make 12 "3205 Ans 
units : then 7 from 12 leaves 5. To counter- 
balance the 10 units added to the upper number, we add 1 
ten to the next figure in the lower number, before we stib- 
tract. Thus, 1 ten and 3 tens are 4 tens, and 4 from 4 leaves 
0. Again, 8 hundreds cannot be taken from hundreds ; we 
therefore add 10 hundreds to the 0, and it becomes 10 hun- 
dreds: then 8 from 10 leaves 2. Finally, to counterbalance 
the 10 hundreds added to the upper number, we add 1 thou- 
sand to the 5 thousands, which makes 6 tliousands. Now 6 
from 9 -leaves 3. The answer, therefore, is 3205. 

Obb. Instead of actually adding 10 to tho upper fi^^ure, and then taking tha 
lover figure from this sum, it is often more coaveuient to subtract the' lower 
flguHB from 10, and to the remainder, add the upper figure. Thus, in tho ex- 
ample above, we may simply say, 7 ft'um 10 leaves 3, and 2 ore 5, &c. 

36* The process of adding 10 to the upper figure, when it is 
less than the figure helow it^ is called borrowing ten. 

N.B. When we borrow 10, we must be careful to add 1 to 
the next figure in the lower number. The object of this is, to 
counterbalance the 10 added to the upper number. • 

Obs. 1. This method of borroioinff depends on the self-evident principle, that 
if any two nambere are equaily increased, their difference will nut be altered, ^ 

That the two given numbers are equally increased by this process, is evident 
ftom the fact that the 1 added to the lower number, is the next higher order 
than the 10 added to the upper number, and is therefore equal to it. (Art. 8.) 

2, The reason we borrow 10, instead of 8, 13, or any other nnmber, is because 
numbers increase in a tenfold ratio. (Art. 9.) If they increased in an eightfold 
ratio, we should borrow 8 ; if in a tieelnefold ratio, we should borrow 12, aud 
universally) we borrow as many as it lakes of a lower order to make one of the 
next higher. 

Qnrsr— .?.5. Fxplnin the scltition of the \\\\r\eoT\V\v «%^tc\v^«>» 
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3. The reason we begin to subtract at tbe right hand, is because when we have 
occasion to borrow^ it is necessary to pay before the next figure is subtracted. 

(15.) (16.) (17.) (18.) 

Froin 6T4 78562 645630 70430256 
Take 326 24380 520723 4326107 



SECOND METHOD OF BOREOWINO. 

37« Required to find the difference between 75 and 48 ? 

Analytic Solution. — Since 8 unita Operation . 

cannot betaken from 5 units, we 75=6 tens (60) + 15 units, 
must borrow 10. Now, taking 1 48=4 tens (40)4- 8 units, 
ten from 7 tens, and uniting it with Rem. 2 tens (20) + 7, or 27. 
the 5 units, the upper number be- 
comes 6 tens or 60 plus 15 units. Again, separating the lower 
number into the units and tens of which it is composed, it be- 
comes 4 tens or 40 plus 8 units. Now 8 units from 15 units 
leave 7 units. Next, since the 7 tens have lent 1 ten there are 
but 6 tens left, and 4 tens from 6 tens leave 2 tens. The re- 
mainder is 2 tens (20) +7 units, or 27. That is, 

S8« When a figure in the lower number is larger than that 
above it ; take a unit from the next higher order in the upper 
number,' and add it to the upper figure ; then subtractiug the 
lower figure from this sum, diminish the next upper figure by 
1, and proceed as before. 

Obs. This method of borrowing does not affect the difference between the two 
number^. This is manifest from the fact that it does not change the value of the 
upper number, but simply transposes a part of one of its orders to another, 
which can no more increase or diminish it, than it can increase or diminish the 
amount of money a man has, if he takes a part from one pocket and puts 11 into 
another. * 

19. A man having 6042 acres of land, sold 2364 acres : how 
many acres did he have left ? Ans, 3678. 

20. From 8796 subtract 2675. 

21. From 6210896 subtract 3456809. 

22. From 1000000 subtract 67583. 

23. From 7834501 subtract 1000000. 

24. From 68436907 subtract 59476012. 

^<5. From 8006754231 subtract 79756634l7i. 
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40» From the preceding illnstrations and principles, we 
derive the following 

GENERAL RULE FOR SUBTRACTION. 

I. Write the less numher under the greater^ so tliat units may 
stand under units^ tens under tens, &c. 

IL Beginning at the right hand^ subtract each figure in the 
hwer numher from the figure above it, and set the remainder 
under th>e figure subtracted. (Art. 84.) 

IIL When a figure in the lower number is la/rger than that 
above it, add iOtothe upper figure; then subtract as before, and 
add 1 to the next figure in the lower number, (Arts. 35, 86.) 

Proof. — Add the remainder to the smaller number ; and if 
the sum is equal to the la/rger number, the work is right. 

Ob8. This method of proof depends upon the obvious prihciple, that if the 
difference between two numbers be added to the less, the 8um must be equal 
to the greater. 

Jfote. — As soon as the learner becomes &miliar with the process of subtrac- 
tion, he should drop the intervening words as in addition, and simply pronounce 
the results. Thus, in the ninth example, instead of saying 4 from 6 leaves 3 : 
and 2 from 7 leaves 5, Ace, be should say twoyfive, lkree% du^, setting down each 
result while pronouncing it. 

EXAMPLES FOB PRACTICE. 

« 

1. A man bought a piece of cloth containing 237 yards, and 
sold 124 yards of it. How much had he left ? 

2. A merchant had on hand a quantity of flour, for which 
he asked 245 dollars ; but for ready money he made a deduc- 
tion of 24 dollars. How much did he receive for his flour ? 

3. In a certain academy there were 357 scholars, 168 of 
whom were young ladies. How many gentlemen were there ? 

4. A farmer raised 4879 bushels of wheat, and sold 3876 
bushels. How much bad ho left? 

QuKST.— 40. How do you write numbers for subtraction ? How proceed when 
eoch figure in the lower number is smaller than that above it? iiow, when a 
flgure in the lower line is larger than thiit above it ? 36. Wl^at is meant by bor- 
ruwing ten? When you borrow 10, why do yo\i add 1 ti) the next figure in the 
luwer number ? Obs. Upon what principle does this method of borrowing de- 
pend ? How does it appear that the two numbers ure equally increased ? Why do 
you borrow 10 instead of 8, \% or any other number? 38. What is the second 
method of borrowing? Ohs. Iiow does it appear that this method does not 
affect the difference between tiie two given numbers? 34. Obs. Why write the 
less number under the greater? Why place units under units, tens under teuS) 
4cc ? 3G. Obs. Why begin to subtract at the right hand ? 
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5. A man purchased a farm for 4687 dollars, but was obliged 
to sell it for 896 dollars less than he gave for it. How much 
did he sell it for ? 

6. A merchant bought 2268 dollars worth of goods, which, 
in consequence of getting damaged, he sold for 848 dollars less 
than cost. How much did he sell them for? 

7. A merchant sold a lot of silks for 661 dollars, whicli was 
179 dollars more than the cost. How much did they cost? 

8. A man bought an estate for 8796 dollars, and sold it again 
for 9875 dollars. How much did he gain by his bargain ? 

9. A farmer raised 1889 bushels of wheat one year, and 1763 
the next. How much more did he raise the second year than 
the first ? 

10. A man bought a house and lot for 5687 dollars. The 
house was worth 3698 dollars : how much was the lot worth ? 

11. Suppose a man's income is 3268 dollars a year, and his 
expenses are 2789 dollars. How much can he save in a year ? 

12. The United States declared their independence in 1776 : 
how many years is it since ? 

18. Two brothers commenced business at the same time ; 
one gained 3678 dollars in five years, the other gained 2387 
dollars. How much more did one gain than the other? 

14. The distance from Boston to Springfield is 98 miles, and 
from Boston to Pittsfield it is 151 miles. How far is it from 
Springfield to Pittsfield ? 

15. From New York to Uticja it is 243 miles, from N'ew York 
to Albany 150 miles. How far is it from Albany to Utica? 

16. America was discovered by Columbus in 1492 : how 
many years is it since ? 

17. Dr. Franklin died in 1790, and was 84 years old when 
he died: in what year was he born? 

18. General Washington was born in 1732, and died in 
1799: how old was he when he died? 

19. The first settlement in New England was made at Plym- 
outh, in the year 1620 : how many years is it since? 

20. A ship having a cargo valued at 100000 dollars, was 
overtaken by a storm, and 27680 dollars worth of goods were 
thrown overboard. How much of the cargo was saved ? 
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21. The population of Massachusetts in 1840, was 737699, 
and that of Connecticut was 309978. How many more in- 
habitants were there in Massachusetts than in Connecticut? 

22. In 1840, the population of Massachusetts was 737699, 
and in 1820 it was 523287. How much did the population 
increase during this period ? 

23. In 1840, the population of the state of Kew York was 
2428921, and in 1820 it was 1372812. How much did the 
population increase during that period ? 

24. In 1840, the population of the New England States was 
2234822, and that of the State of New York was 2428921. 
How many more inhabitants were there in the State of New 
York than in New England ? 

25. In 1800, the population of the United States was 5305925, 
and in 1840 it was 17069453. How much did it increase in 
forty years ? 

26. A farmer having 389 acres of land, sold to one man 126 
acres, and to another 168. How many acres had he left ? 

27. A gentleman having 1768 dollars deposited in the bank, 
gave a check for 175 dollars to one man, to another for 238 
dollars, and to another for 369 dollars. How much remained 
on deposit ? 

28. A man bought a horse for 87 dollars, a carriage for 75 
dollars, and a harness for 16 dollars, and sold them all together 
for 200 dollars. How much did he gain by the bargain ? 

29. A man bought a quantity of sugar for 25 dollars, a quan- 
tity of molasses for 27 dollars, and a quantity of raisins for 29 
dollars, for which lie paid a hundred dollar bill. How much 
change ought he to receive back ? 

80. An orchard contained 120 apple-trees, 47 peach-trees, 
and 28 pear-trees. Of the apple-trees 26 were cut down for a 
railroad to pass through, 18 of the peach-trees died, and 5 of 
the pear-trees were blown down; How many trees were left 
in the orchard ? 

81. A gentleman had 2700 dollars which he wished to dis- 
tribute among his three sons. To the eldest he gave 825 dol- 
lars, to the second 785 dollars, and the remainder to the young- 
est. How much did the youngest son receive? 
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82. A man owing 5648 dollars, paid at one time 536 dollars, 
at another 378 dollars, and at another 896 dollars. How much 
did he then owe ? 

33. A man having 7689 dollars, invested 689 dollars in rail- 
road stock, 500 dollars in a woolen factory, and 1250 dollars 
in bank stock. How much had he left? 

34. A man bought a quantity of oil for 1763 dollars, and a 
lot of candles for 698 dollars. He afterwards sold them both 
for 2684 dollars. How much did he gain by the bargain ? 

35. A man owning 3789 acres of land, gave to one son 869 
acres, and to anotljer 987 acres. How much had he left ? 

86. A ship of war sailing with 650 men, lost in one battle 29 
men, in another 37, and by sickness 19 more. How many 
were still living ? 

87. A merchant owes one man 2684 dollars, another 1786 
dollars, another 987 dollars. The whole amount of his prop- 
erty is 4684 dollars. How much more does he owe than be is 
worth ? 

88. A man bought three farms : for the first he gave 4673 
dollars, for the second 5674 dollars, and for the third 9287 dol- 
lars. He sold them all for 37687 doUai's. How much did he 
gain by the bargain? 

89. A man bought 86 dollars worth of wheat, 48 dollars 
worth of butter, and a fine horse worth 148 dollars. He gave 
his note for 128 dollars, and paid the rest in cash. How much 
money did he pay ? 

40. A gentleman left a fortune of 18864 dollars, to be divided 
between his two sons and one daughter ; to one son he gave 
6389 dollars, to the other 6984 dollars. How much did the 
daughter receive ? 

41. A man owing 8648 dollars, paid at one time 486, at 
another 684, at another 729 dollars. How much did he still 
owe? 

42. Suppose a man gains by one speculation 867 dollars, by 
another 687; another time h^ gains 563 dollars, and then loses. 
479 ; still another time he gains 435 dollars, and loses 878. 
How much more has he gained than lost? 

43. A man borrowed of a friend 684 dollars at one time, 786 
at another, 874 at another, and 976 at another. He has paid 
668 dollars. How much does he still owe ? 
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44. If a man^s income is 4586 dollars a year, and he spends 
884 dollars for clothing, 668 for house rent, 784 for provisions, 
668 for servants, and 369 dollara for traveling, how much will 
he have left at the end of the year ? 

45. A merchant bought a quantity of sugar for 8978 dollars, 
paid 374 dollars freight, and then sold it for 9684 dollars. 
How much did he gain by the trade ? 

46. A merchant had in his storehouse 6384 bushels of wheat, 
3752 bushels of corn, 4564 bushels of oats, and 1384 bushels 
of rye: it was broken open and 3564 bushels of grain taken 
out. How many bushels remained ? *^ 

47. A man bought a quantity of beef for 5493 dollars, a quan- 
tity of coffee for 261 dollars, and a quantity of sugar for 157 
dollai's ; in exchange he gave 3687 dollars worth of flour, 568 
dollars worth of oats, and 165 dollars worth of potatoes. How 
much did he then owe ? 

48. A gentleman has real estate valued at 3879 dollars, and 
personal property amounting to 9857 dollars. He owes one 
man 1350 dollars, and another 2687 dollars. How much 
would he have left if he should pay his debts ? 

49. A man having property worth 30000 dollars, lost a store 
by fire worth 5000 dollars, and goods to the amount of 3578 
dollars. How much had he left ? 

■ 

50. A man died leaving an estate of 175000 dollars. He 
gave to his wife 25000 dollars, to his three sons 32000 apiece, 
to his two daughters, 23000 dollars each, and the rest he gave 
to a literary institution. How much did the institution re- 
ceive? 

51. From twenty-five thousand and twenty-five, take 28 
hundred. 

52. From 16 millions, 16 thousand and 16, take 16 hundred. 

53. "What is the difference between 185 billions, and 185 
millions ? 

54. How many times c^n 563 be subtracted from 2815 be- 
fore the latter will be exhausted ? 

55. What number must be added to 3645 to make it 630712 ? 

56. Washington was born in 1732, and the independence of 
the United States was declared in 1776 : how old was Wash- 
ington at the time of the Declaration ? 
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57. How many years from the Declaration of Independence 
to 1853? 

58. If you subtract 681 seven times from 4965, what will 
be the last remainder? 

59. The Pilgrim Fathers landed at Plymouth in 1620: how 
many years to the present time ? 

60. How many years since the discovery of America, which 
was in 1492 ? 

61. A man bought a house for 1400 dollars, and agreed to 
pay 175 dollars at Jthe end of each year : how many years will 
it take him to pay for it ? 

62. What number must be added to 836 to make 2323 ? 

63. What number increased by 1131, will be 8576 ? 

64. What number taken from 2791, will leave 1643 ? 

65. What number taken from 4827, will leave 2491 ? 

66. What is the difference between 265+423—117+236, and 
165+361-97? 

. 67. What is the difference between 576—208 + 1645—821, 
and 403-256 + 814-195? 

68. The difference of two numbers is 1237, and the greater 
is 6031 : what is the less number ? 

69. The greater of two numbers is 3107, and the difference 
is 1920 : what is the smaller number ? 

70. What number increased by 20703, will become 37249 ? 

71. What number taken from 7^09407, will leave 999999? 

72. What number is that, from which if you take 42371, the 
remainder will be 19289 less 176 ? 

73. What number is that, from which if you take 18268, the 
remainder will be 26017—17312? 

74. What number is that, from which if 27239 be taken, the 
remainder will be 9897—3076 ? 

75. A man having 75000 dollars, gave 8265 to one institu- 
tion, 15687 to another, to a third as much as to the other two. 
How much had he left ? 

76. A says to B, I have 2675 sheep ; B replies, I have 763 
less than you ; adds, I have as many as both lacking 105. 
How niany sheep had B and ? 

77. The sum of 3 numbers is 23257; the first is 9277, the sec- 
ond is 1283 less than the first: what is the third number? 



Art. 41.] 



MULTIPLICATION. 



51 



SECTION IV. 



MULTIPLIOATION. 



MENTAL EXEB0ISE3. 

Aet. 41. Ex. 1. What will 3 pencils cost, at 4 cents apiece? 

Analysis. — Since 1 pencil costs 4 cents, 3 pencils will cost 
8 times 4 c«nts ; and 8 times 4 cents are 12 cents. Therefore 
8 pencils, at 4 cents apiece, will cost 12 cents. 

MULTIPLICATION TABLE. 
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Obs. The pupil will fliid asBistasce in learning this table, by observing tlic 
following particulars. 
1. Tbe several results of multiplying by 10 are formed V\"Sf 9ATtv\>Vsf ^.^LftJcck*.*. 
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cipher to tbe figure that is to be multiplied. Thus, 10 times 2 are 20 ; 10 times 
3 are 30 ; 10 times 4 are 40, &c. 

2. The results of multiplying by 5, terminate in 5 and 0, alternately. Thus, 5 
times 1 are 5 ; 5 times 2 are )0 ; 5 times 3 are 15, &c. 

3. Tlie firat nine results of multiplying by 11 are formed by repeating the fig- 
ure to be multiplied. Thus, 11 times 2 aie 22 ; 11 times 3 are 33, &c. 

4. In the successive results of multiplying by 9, the right hand figure regularly 
decreases by 1, and the left hand figure regularly iucreasos by 1. Thus, 9 times 
S are 18 ; 9 times 3 are 27 ; 9 times 4 are 36, &c. 

13. At 2 dollars a cord, what will 12 cords of wood cost? 
10 cords? 9 cords ? 8 cords ? 7 cords? 6 cords? 5 cords ? 

14. In one yard there are 3 feet ; how many feet in 12 yards ? 
in 11 yards? 10 yards? 9 yards? 8 j^rds? 7 yards? 

15. In 1 gallon there are 4 quarts : how many quarts in 12 
gallons? In 11 gallons? 10 gallons? 9 gallons? 8 gallons? 

16. If you buy 5 marbles for a cent, how many can you buy 
for 12 cents ? For 11 cents ? 10 cents ? 9 cents ? 8 cents ? 

■ 

17. In New England a dollar contains 6 shillings : how many 
shillings do 12 dollars contain ? 11 dolls. ? 10 dolls. ? 9 dolls. ? 
8 dolls. ? 7 dolls. ? 6 dolls. ? 5 dolls. ? 

19. In New York a dollar contains 8 shillings : how many 
shillings dp 12 dollars contain? 11 dolls.? 10 dolls. ? 9 dolls. ? 
8 dolls. ? 7 dolls. ? 6 dolls. ? 5 dolls. ? 

20. At 9 cents a quart, what will 12 quarts of blackberries 
cost? 11 quarts? 10 quarts ? 9 quarts? 8 quarts? 7 quarts? 

21. What will be the cost of 12 yards of silk, at 10 shillings 
per yard ? of 11 yards ? 10 yards ? 9 yards ? 8 yards ? 7 yards ? 

22. What cost 8 cords of wood, at 5 dollars per cord ? 

23. If 7 yards of cloth make a cloak, how many yards will 
it take to make 8 cloaks ? 

24. What cost 9 pounds of ginger, at 8 cents a pound ? 

25. At 12 dollars apiece, what wiD 10 cows cost? 

26. What cost 10 barrels of cider, at 9 shillings a barrel? 

27. What will 11 pair of shoes cost, at 10 shillings a pair 1 

28. If 8 men can do a job of work in 9 days, how long will 
it take 1 man to do it? 

29. If a barrel of beer will last 7 persons 8 weeks, how long 
will it last 1 person ? 

30. Ilow mucli will 3 cows cost, at 24 dollars apiece? 
Analysis. — If 1 cow costs 24 dollars, 3 cows will cost 3 times 

24 (loil.'irs. But 24 is coTuposed of 2 tens and 4 units. Now 
3 times 2 tens ure 6 tens, or GO ; and 3 times 4 units are 12 



Arts. 41, 42.] multiplication. 58 

anits, wliich added to 60, make 72. Therefore 3 cows, at 24 
dollars apiece, will cost 72 dollars. 

JVote,— When the number to be multiplied is large, it is more convenient ond 
expeditious in mental calculations, to multiply the highest order first ; then the 
next lower order, and add the products as we proceed in the operation. 

» 

81. What cost 6 tons of hay, at 13 dollars per ton ] 

32. What cost 4 hogsheads of molasses, at 15 dollars per 
hogshead ? 

33. How mnch can a man earn in 6 months, at 15 dollars 
per month ? 

34. A butcher bought 6 sheep, at 17 shillings apiece : how 
many shillings did tliey come to? 

35. If a scholar performs 18 examples in one day, how many 
can he perform in 5 days ? 

36. In 1 pound there are 10 ounces : how many ounces are 
there in 8 pounds 1 

37. How far will a man walk in 5 days, if he walks 20 miles 
p«r day ? 

38. If 19 men can build a barn in 4 days, how long would 
it take one man to do it ? 

39. If a shoemaker packs 16 pair of boots in 1 box, how 
many pair can he pack in 7 boxes ? 

40. If 1 acre of land produces 23 bushels of wheat, how many 
bushels will 8 acres produce 1 

41. A merchant bought 4 pieces of silk, each piece having 
24 yards : how many yards did they all contain? 

42. What will 6 sleighs cost, at 25 dollars apiece ? 

43. What cost 7 reading books, at 42 cents apiece? 

44. In 1 guinea there are 21 shillings ; how many shillings 
are there in 5 guineas ? 

45. In 1 hogshead there are 63 gallons : how many gallons 
are there in 4 hogsheads ? 

46. What cost 32 pounds of sugar, at 8 cents per pound ? 

47. What cost 86 reams of paper, at 3 dollars per ream ? 
' 48. What cost 90 hats, at 6 dollars apiece? 

49. In 1 week there are 7 days : how many days are there 
in 70 weeks ? 

50. In 1 hour there are 60 minutes : how many minutes are 
there in 9 hours ? 
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EXERCISES FOR THE SLATE. 

42* It will be noticed that each of the preceding examples 
contains two numbers, and it is required to find how much one 
of tTiem will amount to, when repeated or taken as many times 
as there are units in the other. The operation by which* wo 
obtain this result, is called Multiplication. Hence, 

43« Multiplication is the process of finding the amount of a 
nu?nber repeated or added to itself^ a giuen number of tim^es, 

Tlie number to be repeated or multiplied^ is called the mul- 
tiplicand. 

The number by which we multiply^ is called the fhultiplier, 
and shows how many times the multiplicand is to be repeated 
or taken. 

The answer^ or number produced by multiplicatiou, is called 
the product. Thus, when we say 6 times 12 are 72, 12 is the 
multiplicand, 6 the multiplier, and 72 the product. 

Obs. When Ihe raultiplicand denotes things of one kind, or denomination only, 
the operation ia ctUIed Simple Multiplication. 

44. The multiplier and multiplicand taken together, are often 
caWed factors^ because they make or produce the product. 

J^ole.— The term factor, is a Latin word which signifies an agents a doer, or 
producer. * 

45. Multiplying by 1, is taking the multiplicand once: thus, 
4 multiplied by 1=4. 

Multiplying by 2, is taking the multiplicand twice: thus, 2 
times 4, or 4+4=8. 

Multiplying by 3, is taking the multiplicand three times : thus 
8 times 4, or 4+4+4=12, &c. Hence, 

Multiplying "by any whole number, is taJdng the multiplicand 
as many times, as there a/re units in the multiplier. 



QuKBT.— 43. What is multiplication? What is the number to be multiplied 
called ? What the number by which we multiply? What does the muliiplier 
show ? What is the answer called ? When we say, 6 times 12 are 7-2, which is 
the multiplicand? Which the multiplier? Which the product? When we 
8>«y, G times 9 are 54, what is the 6 called? The 9? The 54? Obs. When the 
mullipliciiiid denotes things of one denomination only, what is the operHtion 
called? 44. What are the multiplicand and multiplier taken together called ? 
Why? Xote. What does the term factor signify? 45. What is it to multiply 
bj^IF By 2? By 3? What is it to multiply by any whole number? 



Arts. 42-48.] multiplication. 55 

JVote.— The application of this principle to fraetional muUipUera, will be illiis- 
traled under fractions. 

Obs. 1. From the definition of mnltiplication, it is manifest that the product is 
the same kind or denomination as the multiplicand ; for repeating a number or 
quantity does not alter its nature. Thus, if we repeat pounds, they are still 
pounds; if we repeat yards, they are still yards; if we repeat an abstract number, 
that is, a number which does not refer to any particular object, it is still an ab- 
stract number. 

2. Every multiplier Is tQ be considered an abstract number. In familiar lan- 
guage it is sometimes said, that the price multiplied by the weight will give the 
value of an article; and it is often asked how much 25 cents multiplied by 25 
cents will produce. But these are abbreviated expressions, and are liable to 
convey an erroneous idea, or rather no idea at all. If taken literally, they are 
absurd ; for multiplication is reputing a number or quantity a certain number 
of times. Now to say that the price is repeated as many times as the given 
quantity is hea%j/^ or that 25 cents are repeated 25 cents times^ is nonsense. But 
we can multiply the price of 1 pound by a number equal to the number of 
pounds in the weight of the given article, and the product will be the value of 
the article. We can also multiply 5 cents by the number 5; that is, repeat 5 
cents 5 times, and the product is 25 cents. Construed in this manner, the mul- 
tiplier becomes an abstract number, and the expressions have a consistent 
meaning. 

46* The sign of multiplication is an ohlique cross ( x ), and 
shows that the numbers between which it is placed, are to bo 
multiplied together. Thus, the expression 9x6, signifies that 
9 and 6 are to be multiplied together, and is read, " 9 multi- 
plied by 6," or simply *' 9 into 6." 

47t The product of any two numbers will le the same., which- 
eoer factor is taken for the multiplier. 

To illustrate this point; suppose there is a certain orchard which contains 4 
rows of trees, and each row has 6 trees. Let the number of :|e :|e j); :|c ^ic ^c 
rows be represented by the number of horizontal rows of ^^ ^^^ ^j^ . ^j^ ^j. 
stars in the margin, and the number of trees in each row by ^ ^ ^ ^ 
the number of stars in a row. Now it is evident, that the 
whole number of trees in the orchard is equal either to the * * * * * 
number of stars in a horizontal row taken /our times^ or to the number of stars in 
B. perpendicular row taken six times; that is, equal to ti x 4, or 4 x 6. 

48» Multiplication is similar in principle to Addition.^ and 
may be performed by it. For instance, to find how much 3 
times 4 cents are, as in the first example, take 4 cents 3 times, 
and add them together. Thus, 4 cents + 4 cents + 4 cents, 

Quest. — Obs. What kind or denomination is the product? How does this 
appear? What must every multiplier be considered? 46. What is the sign of 
multiplication ? What does it show ? How is the expression 9X6 read ? 
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are 12 cents. By multiplication the result is reached by a sin- 
gle step. Thus, 3 times 4 cents are 12 cents. Hence, it may 
be said, 

Multiplication is a short method of performing repeated ad- 
ditions of a number to itself, 

Cabb I.— When the multiplier contains hut one figure, 

Abt. 49* Ex. 1. What will 3 house-lots cost, at 562 dollars 
apiece ? 

Suggestion, — If 1 lot costs 562 dollars, 3 Qji^ation 

lots will cost 3 times as much. Now, ^^n -ir u- r « ^ 
. . ..,.,, , , , 562 Multiplicand, 

having written the less number under the « .? , . ,. 

greater, we begin at the right hand, and -— — ^ if* 
multiply each figure of the multiplicand by ^^^^ IToduct 
the multiplier, setting down the result and cai'rying as in ad- 
dition. Thus, 3 times 2 (units) are 6 (units), or simply say, 3 
times 2 are 6. Set the 6 in units' place under the figure mul- 
tiplied. Nejt, 3 times 6 are 18. Set the 8 or right hand fig- 
ure under the figure multiplied, and carry the 1 or left hand 
figure to the next product, as in addition. Finally, 3 times 5 
are 15, and 1 to carry makes 16, which we set down in full. 

Obd. L It is immaterial as to the result as we have seen, which of the given 
numbers is talLen for tlie multiplier. (Art. 47.) But it is generally more con- 
venient and therefore customary to place the larger for the multiplicand and the 
smaller for the multiplier. Thus it is easier to multiply 254672381 by 7, than it 
is to multiply 7 by 254672381, but the product will be the same. 

3. The learner should analyze every example solved upon his slate, and be 
able to give the reasoning iu full, as in mental solutions. 

Solve the following examples in a similar manner : 

2. What will 7 horses cost, at 120 dollars apiece ? 

Ans. 840 dolls. 

8. What is the product of 312 multiplied by 3 ? 

4. What is the product of 121 multiplied by 4 ? 

6. In 1 mile there are 320 rods : how many rods are there 
in 3 miles-? 

6. If a man travels 110 miles in 1 day, how far can he travel 
in 8 days ? 

QujtsT.— 49. Explain the solution of the first example upon your slate. 
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7. 8. 9. 10. 

Multiplicand, 3032 22120 101101 3012302 

Multiplier, 3 4 5 6 

11. What will 6 stage-coaches cost, at 783 dollars apiece ? 

12. "What cost 83 pounds of opium, at 8 dollars per pound ? 

13. At 9 shillings per day, how much can a man earn in 213 
lays? 

14. If 1 sofa costs 78 dollars, how much will 8 sofas cost ? 

15. What cost 879 barrels of flour, at 7 dollars a barrel ? 

16. At 8 shillings apiece, what will 650 lambs come to ^ 

17. 18. 19. 20. 

Multiply 8006 76030 10906 4608790 

By 5 8 7 9 

SOfl The reason for carrying the tens in multiplication, is the 
same as in addition, and may be illustrated in a similar man- 
ner. (Art 26.) 

Take, for instance, the 11th example, and set the product of 
each figure in a separate line. Thus, 

783 Or, separate the multiplicand into the 

6 orders of which it is composed. 



18 Prod, of units. .Thus, 783 =700 + 80 + 3. 

48 '' tens. Now 700 x 6=4200 hund. 

42 " hunds. 80x6= 480 tens. 

4698 whole Prod. ^ 3 x 6 = 18 units. 

Finally, adding these results together, we have 4698 Prod. 

Obb. The reason we begin to mnltiply at the right hand of the multiplicand, 
tB that we may carry the tens, as we proceed in the operation. 

61 fl From the preceding illustrations, it will be seen, that 
units multiplied by units produce units ; tens into units pro- 
duce tens ; hundreds into units produce hundreds, &c. Hence, 

When the multiplier is units^ the product is the same order 
as the figure multiplied. And, conversely. 

When the figure multiplied is units, the product is the same 
order as ths figure hy which we multiply ; for the product is 
the sauiM^ whichever factor is taken as the multiplier. 
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Oasb n. — When the multiplier contains more than one figure. 

Aet. 52fl Ex. 21. What cost 26 horses, at 143 dolls, apiece ? 

Suggestion. — BeginniDg with the units, we multiply the mul- 
tiplicand by each figure of the multiplier separately, and placing 
the first figure of each partial product under the figure by 
which we are multipljang, add the two results together. Thus, 
6 times 3 are 18 ; setting down the 8, and n^ *- 
carrying the 1, proceed as before. 6 times ^^ , , . . .. , 
4 are 24, and 1 (to carry) makes 26. 6 26 Multiplie^^ 
times 1 are 6, and 2 (to carry) are 8. Next, -ggg ^ of 6 h 
multiplying by the 2 tens, 20 times 3 units 286 " 20 h. 

are 60 units, which are equal to 6 tens; or 3713" " 26 h 
we may simply say, 2 times 3 are 6. 
Now, as the 6 denotes tens, (Art. 51,) we write it in tens' place 
in the product ; that is, under the figure 2 by which we are 
multiplying. Again, 20 times 4 tens are 80 tens, equal to 800 ; 
or simply say, 2 times 4 are 8 : and since the 8 denotes hun- 
dreds, it must be set on the left of the 6 in hundreds' place. 
Next, 20 times 1 hundred are 20 hundred, or 2000 ; or simply 
say, 2 times 1 are 2 : and since the 2 denotes thousands, set it in 
thousands' place on the left of the last figure in the product. 

Finally, adding these two results together as they stand, 
units to units, tens to tens, &c., we have 3718 dollars, which 
is the whole product required. 

Obs. ]. The several products of the multiplieand into the separate figures of 
the multiplier, are called /^arti'a^ products. 

2. When the multiplier contains mor^tthan one figure, the reason we multiply 
by Its figures separately, is because when large, it is not convenient to mnlti|rfy 
by the whole at once. 

3. Tlve olject of placing the first figure of each partial product under the fig- 
ure by which we are multiplying, is because it is the same order as that figure; 
and if- the same orders are placed under each other, we are less liable to fall into 
mistakes in adding the several partial products together. (Art. 51.) 

4. The several partial products are added together for the obvious purpose of 
finding the whole product, or answer required. 

22. What is the product of 958 multiplied by 607 ? 



Quest.— 51. What do units multiplied into units produce? Tens into imitsf 
Of what order is the product universally, when the multiplier is units? 58. Ez- 
t/a/a (lie eolutloa of the twenfy-first example. 
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• 

Suggestion, — ^Proceed as when the multiplier Operation, 
oontains but two figures. After multiplying 958 

by the 7 units, we next multiply by the 6 hun- 607 

dreds, for the reason that there are no tens in 6706 

the multiplier, and place the first figure of this 5748 

partial product directly under the figure 6 by 581506 Am, 
which we are multiplying. 

54 # From the preceding illustrations and principles, we 
derive the following 

GENERAL RULE FOR MULTIPLICATION. 

I. Write tTie multiplier under the multiplicand^ units under 
units, tens under tens, dbe. 

II. WTien the multiplier contains Init one figure, hegin vyith 
the units, and multiply each fi^gure of the multiplicand hy the 
multiplier, setting down tJie result and carrying as in addition. 

III. If the multiplier contains more than one figure, multiply 
each figure of the multiplicand "by each figure of the multiplier 
separately, and write the first figure of each partial product 
under the figure lyy which you are multiplying. (Art. 52.) 

Mnally, add the several partial prodiicts together, and the 
sum will he the whole product, or answer required, 

Peoof. — Multiply tJie multiplier "by the multiplicand, and if 
the second result is the same as the first, the work is right, 

Obs. ]. This method of proof depends upon the principle, that the product of 
any two numberB is the same, whichever is taken for the multiplier. (Art. 47.) 

3. A second method of proof ia, to multiply the multiplicand by the multiplier 
diminiahed by 1 ; to this partial product add the multiplicand, and if the sum is 
equal to ihe first result^ the work is right. 



QuBST.— 54. How do you write numbers for multiplication? When the mul- 
tiplier contains but one figure, how do you proceed? When the muliiplier con- 
tains more than one figure, how proceed? 52. Obs, What is meant by partial 
products? Why multiply by the figures separately ? Why place the first figure 
of each partial product under the figure by which you multiply ? 5 1. How does it 
appear, that the first figure of each partial product is the same order as thefiguro 
by winch you are multiplying? Why add the several partial products together ? 
50. Obs, Why begin to multiply at the right hand of the multiplicand ? 49. Obs, 
Does it malce any difference with the result, which of the given numbers is taken 
for tlie multiplier? Which is usually taken ? Whyl 54. How is muUiplicatiou 
proved? 
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3. Wta«n the maltiplier is small, we may add the multiplicand to Itself as 
many times as there are units in the maltiplier, and if the sum is equal to the 
product, the worlL is right. Thus 78x3=334. Froo/.— 78478+78=234, which 
is the same as the product. 

4. Multiplication may also he proved by divisunu, and by easting out the nines ; 
but neither of these methods can be explained here without anlitipaling prim 
ciples belonging to division, with which the learner is soppoaed as yet to be 
unacquainted. 

JWfe.— As soon as the pupil becomes fhmiliar with the operation of multiply- 
ing, it will accelerate the process to drop the intwvening wmds and simply prcr 
nounce the results as in addition. Thus, in multiplying 8543 by 6, instead of 
saying, **6 times 3 are 18: set down the 8 and carry the 1. 6 times 4 are 34, 
and 1 to carry makes 25,'' &c.; he should say, eighteen-^ (6x3), twenty-five (4x6 
4-I)f thirty-two^ (5x6+2), &c., setting down the units and carrying the tens while 
pronouncing each result. 

23. Find the product of 63 multiplied by 36, and prove the 
operation. 

Operalion, Proof, 

63 Multiplicand. * 86 

86 MultipUer. 63 

378 ~l08 

189 216 



2268 Product 2268 Product, 

24. Find the product of 87 multiplied by 45, and prove the 
operation. 

25. Find the product of 256 multiplied by 75, and prove the 
operation. 

26. Find the product of 278 multiplied by 83, and prove the 
operation. 

27. Find the product of 347 multiplied by 256, and prove 
the operation. 

28. Find the product of 569 multiplied by 308, and prove 
the operation. 

29. Find the product of 67025 multiplied by 4005, and prove 
the operation. 

30. Find the product of 841072 multiplied by 603, and prove 
the operation. 

31. Find the product of 930005 multiplied by 6004, and 
prove the operation. 

82. Find the product of 803044 multiplied by 7008, and 
prove the operation. 
88. Find the product of 9845678 multiplied by 80006. 
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examples fob pbaotiob. 

. 1. What will 465 hats cost, at 6 dollars apiece? 

2. %hat will 638 sheep cost, at 4 dollars a head ? 

3. What will 1360 pieces of cloth cost, at 27 dollars a yard ? 

4. What cost 169 chairs, at M shillings apiece ? 

5. What cost 279 barrels of sAlt, at 19 shillings a barrel ? 

6. At 32 dollars a suit, how much will it cost to furnish 1161 
soldiers with a suit of clothes apiece ? 

7. What cost 1665 acres of land, at 27 dollars per acre ? 

8. What cost 758 baskets of peaches, at 15 shillings a basket? 

9. What cost 25650 pounds of opiura, at 16 dollars a pound? 

10. How much can a man earn in 12 months, at 35 dollars 
per month ? 

11. What will 23 loads of hay come to, at 18 dollars a load ? 

12. What will 45 cows come to, at 21 dollars apiece ? 

13. What will 56 hogsheads of molasses cost, at 82 dollars 
a hogshead ? 

14. What cost 128 firkins of butter, at 13 dollars a firkin? 

15. What cost 97 kegs of tobacco, at 26 dollars per keg? 

16. What cost 110 barrels of pork, at 19 dollars per barrel? 

17. How much will 235 sheep come to, at 21 shillings a head? 

18. How many bushels of corn will grow on 83 a<5res, at the 
average rate of 37 bushels to an acre ? 

19. In one bushel there are 32 quarts : how many quarts are 
there in 92 bushels ? 

20. What will 463 cattle come to, at 48 dollars per head? 

21. How much will 78 thousand of boards cost, at 19 dollars 
per thousand? , 

22. What cost 243 cnests of tea, at 37 dollars per chest ? 

23. A man bought 168 horses, at 68 dollars apiece : what 
did they come to ? 

24. What cost 256 barrels of beef, at 16 dollars a barrel? 

25. If 376 men can build a fortification in 95 days, how long 
would it take 1 man to build it ? 

26. Allowing 365 days to a year, how many days has a man 
lived who is 45 years old ? 

27. If a garrison consume 725 pounds of beef in one day, 
how many pounds wiU they consume in 125 days? 
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28. How many pounds will the same garrison consume in 
243 days ? 

29. How far will a ship sail in 365 days, at 215 miles per 
day? 

80. What costs 678 tons of iron, at 115 dollars per ton? 

81. 4623x2186. 36. 452305x6321. 

32. 50801x3076. 87. 503042x80423. 

33. 68023 X 4231. 38. 843891 x 98766. 

34. 84209x72032. 39. 7003402x603001. 

35. 940325 x 52363. 40. 98005075 x 9003007. I 

41. Multiply two thousand and seven by one thousand and ^ 
four. 

42. Multiply four thousand and forty by two thousand one 
hundred and three. 

43. Multiply forty thousand, four hundred and four by ten 
thousand and ten. 

44. Multiply one hundred and five. thousand and seven by 
sixty thousand, four hundred and three. 

45. Multiply five millions, two hundred and six by seventy 
thousand two hundred and five. 

46. A man bought a drove of 560 sheep, at 13 shillings a 
head ; it cost him 68 shillings to send them to market, and they 
brought, him 17 shillings apiece : how much did he make on 
them? 

47. A drover bought 360 head of cattle and 96 horses ; he 
afterwards sold the fornoer at a profit of 19 dollars a head, and 
the latter at a loss of 23 dollars a head : aid he gain or lose by 
the operation, and how much ? 

48. A grocer bought 185 barrels of flour at 86 shillings a 
barrel, and 117 barrels at 41 shillings : he then sold the whole 
at 39 shillings. What was the result of his speculation? 

49. In music, two minims are equal to a semibreve ; two 
crotchets to a minim; two quavers to a crotchet; two semi- 
quavers to a quaver; and two demi -semiquavers to a semi- 
quaver : how many demi-semiquavers are equal to 259 semi- 
breves ? 

50. Two persofis start from the same place, and travel in 
the same direction ; one at the rate of 83 miles per day, and 
the other at the rate of 37 miles per day : how far apart will 
they be at the end of 256 days ? 
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CONTKACnONS IN MULTIPLICATION. 

Art. 55. 'A compoHte nnmber is odo which \a prodncei! by 

multiplying tieo or m/nt/aetors togetkur. Tliag, 14 is prodiiceJ 

Ly nmitiplying 7 by 3; 15, by multiplying 6 by 3; 36, by 7 

i[it« 5, and are therefore composite auinberB. 



(i, 0, and 10 into their factors, 
actors of 15 T 31 ? 2S ? and 36 ? ' 
tLo factors of 33! 35! 141 7T! 49 1 66? • 
fliers may be resolved into more than two fao- 
d'tff«rent »e(* of facUira. Thus, the factors 
4, 3 and 3 ; or 6, 3 and 3 ; or 8 and 
3. 
tlie different factors and sets of factors of 8 ? 
^6! 18? 20! 

) till' different factors and sets of factors of SO ? 

:efiolvo 60, 0-i, 06, GO, 63, 64, 73, 81, 84, 96, into factors. 

5Sl a. We bave seen that the product of (mo nnmbers is the 
Jwhichever factor ia taken for the multiplier. (Art. 47.) 

In like nmnner it may be shown, that tlie product of any 
three or more factors ia the same,, in whatever order tliey are 
pnltipiied. For, the proiuct of two factors may be considered 
as one number, and this may he taken either for the multipli- 
cand, or the multiplier. Again, the prodttct of three factoia 
may be considered as one number, and be taken for the multi- 
plicand, or the multiplier, &c. Thus, 34=3x3x3x3 = 6x3 
x3=12x3 = 6x4=4x3x3 = Sx3. 

Qdkt.— 53. What 1b u composiie nnnber? Oti. Whit are tb« rsclore 
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Oasb l,^~MuUiplying hy a composite nurnber, 

Ex. 1. What will 14 bats cost, at 8 dollars apie«e? 

Suggestion. — 14 is a composite number, Operation 

the factors of which are 7 and 2. Now g 

since 14 is equal to twice 7, it is manifest »^ 

that 14 bats will cost twice as much as 7 tj j^^^ gg dolla. 

hats. We therefore first find the cost of 7 2 * 

hats, then multiplying by 2, will give the 14 ^^ts 112 dolls, 
cost of. 14 bats. In other words, we first 
multiply by the factor 7, and that product by 2. Hence, 

57« To multiply by a composite number. 

Multiply t?i6 multiplicand by one of the factors of the multi- 
plier^ and this product ly another^ and so on till you have mul- 
tiplied by all the factors. ThM last product will be the answer, 

Obs. 1. This method of contraction is based apon the principle, that the prod- 
vet of two or more factors is the «afiie, in whatever order they are multiplied. 

9. The factors into which a number may be resolved, must not be confound- 
ed with the parts into which it may be separated. (Art. 37.) Factors roust 
be mtUtiplied together to reproduce the given number, while parts must be 
added together to reproduce it. Thus, 56 may be resolved into iyro factors, 8 and 
7 ; it may be separated I nto two parts^ 5 tens or 50, and 6 units. Now, 8 multi- 
plied by 7=56, and 50 added to 6=56. 

2. What will 27 horses cost, at 86 dollars apiece ? 
8. What will 24 wagons cost, at 37 dollars apiece ? 

4. What will 36 cows cost, at 19 dollars a head ? 

5. What cost 45 acres of land, at 110 dollars per acre? 

6. At 36 shillings per week, how ranch will it cost a person 
to board 52 weeks ? 

7. If a man travels at the rate of 42 miles a day, how far 
can he travel in 205 days ? 

8. At the rate of 56 bushels per acre, how much corn can 
be raised on 460 acres of land ? 

9. What cost 672 yards of cloth, at 24 shillings per yard ? 

10. What cost 1265 yokfe of oxen, at 72 dollars per yoke ? 



Quest.— 57. Wkmi the moltiplier is a composite number, how do you pro- 
ceed ? Obs. Upon what principle does this cofitraction depend ? What is the 
difference between the fhetors into which a number may be resolved, and tho 
parts into which it may be separated? 
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fSfl It is a fimdamental prlndpie of notatiofi, that each re- 
moval of a figure one place towards the left, ihcreasesits valiie 
ten times; (Art. 9 \) consequently, annexing a cipTier to a num- 
ber wilf increase its value twi tim^, or midtiptf it by 10; an- 
nexing iwo e^^iB TviU iMTOM* He valne ^JmttireA tkn^ or 
multiply it by 10^; MuiMong <An|# ^ipb^ lull mull^Jy it 
by 1000, Ac. 

Thus, annexing |^ cjpbefrto lSJ,^t,l)e- jJ^ 1? \% 
comes 180, and is th^ s^oae aa. 12 xlO. _10 jloo . 1000 
Anuexing tm eipbws to ia^4t iiieoMA^f .120 . 1200 12000 
1200, and is the same as 12 x 100 ; annex- 
ing three ciphers, it becomes 12060^ and u ti^ same ais 12 x 
1000 Ao.' Henoe, 

5»» To multlpIjF by 19, l#Oy 1009, 4e. 

Aimeoi as many ciphers t9 the mvltifVteana ck tkvre oris 
dphen in t^ mvftipUer, and th6 nttMer tfrni/Miid Ml be 
the product required, 

JVM«.— Tb annex meaaB to |rfaoe afltTi ^v^^Al^^V^^'IfiP^ f 

Ob8. The rea$mi 9t (Mi Mptnetlqpi is,«%'i(|0nt flnon ^ (ML Itat efa^eiplier 
we amiex to the maltiplicand removes it ontf ptade toftrards'XQe left, aiid tbvre- 



11. What will 10 drums of ngs weigh, at 28 pbunds a drum t 

12. How many pages are tibere in 100 books, eac& book 
having dd2 pages ? . ' \ 

13. Miiltiply4T6bylOOO. ' 

14. Multiply 5adl86 by 10000. 

15. Muljtiply I^OieriB by W600. 

16. Multiply 269Q0785 by ibOOODO. 

17. Multiply 69069467 by lOOOOCOO. 

18. Multiply 9460305068 by lOOOOO. 

19. Makii^y 78312065073 by 10000. . . 



QuiaTw^sa 'What It the «AM3i on tte vatHi arafl0uw to re«0voit tee ]Aace 
towards UielefiY Two pUcet? TtMreo nlaooi? 58. Hov do you iDiiltiply by 
10, 100, 1000, Itc. T JVtfttf. What ia the raeaoing of the temi aonex ? Ol/s. How 
doae it qip«« UmI ttlo«wtiMtl«B gtarw lii»tniB AMwar t 
T.P. 3 



MuvntiMJkxioif. [Sagt^ IV« 

80* Any fiumbey ^itU c^iherg on its i:i|^it,is obvtously a 
compo^te zmmber ; |he Aisnlfioftut figure or figures, being one 
factor, und 1 with the givea oipberQ annexed to it, the other 
factor. Thus ^ m«jr t>e re«ornid jXx^ the factors, 2 aad 10. 

2a. Wh«twiU290a(flreB«f lM^mit,kl'3l^«to)br9p«racre? 

Sitg^iionj^lji Chk «2!Bni|ile^ the* mal^ . C^««i^. 
plier ^200) has ciphers on its right, and is ^ 

therefore a ooni|>osite' nittnb^. H«ra, We ,^^^ 

first muit^Iy by the factor 2; t!i«, by th(5 -*«* 5^ dolls, 
otiier facfbr,^ 100(% ittne^riM^ tM ciffticm ttJ'tSiiS^rddnet. 



• '• 



21c; irhat;j»tbApr«d4ctoll7Q00]«xtQ29f . 

Suggestion. — ^Xn this example, the multipU^ OpeMntixm,. 
cand (17000) has ciphers on its right ; conse- 17000 

quently, it is a oomposiM^ninnber, ffteifcUJtorff b^* • ^ 
which^Ai^ II ai5^4 IWOi Bntthe proifcot of two 61, 

Of. m^ B^iaWs is tljie (tame i^ whatevfyp orjer* \.' ^ 
they are multiplied ; (Art. 56.a. ;) consequaitly, .-^w«. SflOOO 
multiplying the fector 17 by 23, and this product by 1000, will 
give the same rfeirft to H^W* W. ^ ' ' ? ' * *" 

22. WtietijKilPtciafcrctf '2^000 intolSTtot ; ^ '^ 

Brincij^l^ 9f the ^^flt t^wp ; tl|at is, the mtU- 29000 

%^ Wid. muUijflieavd ^^ Eavd ciphers -^.^^^ 

on the right ;" consequently, tKey we both ,J^ 

composite numbers. We therefore first mul- . ?^ 

tiply the significant figures tog^er, viz: -P^^^ WTOWOO 
the factors 29 and 13 ; then^ulQ^ply Hb!^ product into tlie pro^ 
duct of the other two factwra, Xl60O x lD0=t0iQO0O),hy' annex- 
ing as many ciphers, as there ftrc| onthe right of ftie multiplier 
and multiplicand. Henc^ 

61* When the muUip^Sl»r^oT.mu>iHp%iMii^ at Mk, h«ve 
cipbenoathangbL 

MulHfdp the sigifi^ktmt figwrm Ugeth^^ and ta ths product 

annex as many d^%eri as there dr^ &n the right vfboth faetcm, 

Omb. TMb ease combiow^to priMiplixCllM tin piMnilfat flHi » if «wvy 



Bomber witkMe or mora eipbets on Ika right, woImto jwk mob, {■ a oompoatte 
number, and one of ita fiwtora ia always 10, 100, 1000, Itc. ( Art. 00.) 

23. 1920x2000. . i ^ . - ; U. 62800000x890. 

24. 4876x2600. 82. 64000000x700. 
25.60684x41000. y ; ^ ^ , »m 88.48000000x600. 

26. 630125x620000. 84. 668800x7200. 

27. 12000 x3L . a«. M30000X 12000. 

28. 870000x82. 86. 310200x20000. 
99. 6lS(l8Oftx40. ^ -«r. 2(l60aiO#Mlii*. 
80.66800000x64. ' 88; tftNtfOi^dMOOOl 

' iSmr IV^— ife?f i>?y«njr *J^ ^, 99, 999, Sd. 
89. What will 99,acr68 of la^d cosiat 1^7 joHars p^ acre? 

Ana^sis, — Since 1 aoiv coato 12f ffp&mtioJK 

dollars, 100 acres will cost 100 times 12700 cost of 100 A. 
127 dollars.- Kow, to nraltfply Iry lOft, _1?^ " 1 " 
we giiBex two (^pliers to the multjpli- , ^f^*^!^ ** ^ ** 
can^ aad it bepcHiVes 127jt)0;doUais. '^ , 

B«t we willed 1^ find the cost of 99 aireironlx. l!^ow 99 
IS 1 leas thaa 1%0 ; tbefefore, if we sabtraci the price ef 1 acre 
from the price cf 100, it will, ^ve the ptice of 99 acres. Hence, 

62. To nniMply py 9, 9tl^ 999, or aay inUnber of 911, 

the mnitiplier * from ike Tttn^tubtra^ tJietfiwntimlUpUcaTid^ 
and the remainder will he the answer required. 

Jirote.—Tit9 t-fMan of fliis matUxi % obvioaa>|lrf>m tbi fiMt, tbat annaodag aa 
many eiph«ra to tbe mnttpUeaad'aa tbora«ra9aia &e mtflUpller, multl^liea it 
by imi Mttpabta^ •«•# wmre ttiaa liiaqjtfrad ; flttoaef iBH%, iMKi«ctta« tbe 
miiitiplieaaii frMi it^ mntm^lemfK^im^ aiiim»|»|btf ttua tnmm. 

40. MiWi% §0lf» by 99. Aim. 2WW05. 

41. lfiiitijJy'^84«B ly^9. i«. Ye9^Jet x 9999. 

42. Mdtipty U4(WT by 999. ^. €1749276 x 99999. 
48. MflWply ^T^mi bjr 999. ' 48. -91108207 x 99999. 
4*. IMtt^y ^mmhf 9W; ^ •* i9! »r60e04 >*: 9#9999. 
46. Multiply 840678 "by 999. 60. 9t9999^ x 9999W: ' 
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Qxratv.-^!. ltow<l» yoo proected wbeii dK iMKI^ier, or mafttlillanid, or 
both ham ait im n oaaha rlgbtl dfo. Ypovwbal^pilaclylBaAMVlUt ooiitrao- 
UM> dtfp a iii a»|ioa>iitoya»aan%iybf%ai>>#a.t 
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SECTION V. 



DIVISION. 



fiBir>rAL BZBBoiBia 



Aavwtti lB:l.'^B]Mriiianyboze8ofoiM06%«lt4o]]H9a 

booc, •■R be tei^t for 12 dollars? > ..^..* 

Analym, — ^If 8 d(^ars will b^y 1 box of orang«^ 12 dollars 
will buy as many boxes as 3 is contained times in 12. Now 3 
is contained ui 12, 4 times. iTberefor^ 12 doHai^ will buy 4 
boxes of oranges, at 8 dollani a boK. 

MViaiON TABLS. 
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2 in 
2, once 

8, 
10, 
12, 
14. 

l«k 

18, 



'2 
8 
4 
5 



8 in 
8, once 

8; 



16, 



« 






6 



'^% A 



4iii 
4, once 



12^ 



6 20. 



2i 

2B, 



4 
6 




6 in 
6, once 
10, > « 



16, 

26, 

30, 
86,' 



8 

4 



9^m^ 940^ 948^ 



a«, ^46*; >fe4^ 



«ift 
6, (nice 

l«r 

18. 
24> 



90, 



^ 



7 in I 8 in 
V,6tie€l 8,6nee 



2|14, 
31, 
28, 
36, 
48. 

W^ 

8^63, 



218, 
• 24^ 

.ft 4^. 
7 66, 

ftj'?2. 



^in 

9,oDee 

t«, 2 

8 

36, 4 

46, 6 

54, 6 

d,' 1 

8 

9 



8i27 

4 
5 



8 

7 

«ja8 



11. How xnaDY pair of boots^ at 2 dollars a pair, can be 
bongHtfdrS4^4pil4ra?tor^^^^^ l6? i6| Ut W 10? 

li. Bow BMkQy barrels «f older, at it dolia» n bMrel^ can 
yon Imr IbrM-MMM W&tmf^ff^l^ «lf 19f l»t 18 ? 

18. How naof qi^irts of milk, |#4 ooplt^a qq^^an yon 
bayi!Nr46ooDl4?For4? 40? 861 dft? dQ? 24? 28? 16? 

14. At i$ 069^9 an ocnee, how many oanoes of wafers can 
yonbQgrl6r4ao6ats?For65? i»l 4fif4mU5imi2&^ 

UL ;M 8 skHKogs a f>air, how uaiiy pair V gloToa can be 
boigbtibr 8O0WUiagt>For54l 4M% 42? 881 80? 241 18? 

16. How many pounds of batter, at 7 cents a pound, can be 
pnrcbasod £or 68 oealsl iG|8t 48? 42? 85? 26? 21? 14? 

h7i Bow mmtf doaker wiii >2 yards of dotk makt, allowing 
Sjrards to a cloak t libw ±^fHfim tSfWt «W«? 



Amr. M»] wmmxam* 60 

18. HoimiMiy oow9, at 9 AoHan ftpitoe, can be bought for 
81 dollars ? For 72 ? 63? 64? 45? 86? «7f 18? 9? 

19. H»wDMm7'1ime«k4cootaiBedmB6t 48? 40? 

20. How many ttnMa is 8 ooDtain^d-m 4^? &6?48? 64? 72? 

21. In 25, how maoy times 4, aod how many oirer? 

Afu, t tteiee And 1 over. 

22. In 34, how many timei d, and baw naoy ovarf In 43 ? 
45t 87? t8f W? 

^& in' W, hafw^nsBy tinaa 8/ja4 1k>w awtty^var^Mow 
many ti«M0 4t'2? le? 6^" 

24. In 24, how many timea 7, and Jbaw many of«r ? 6.? 5? 
9? 12? 21 

25. In 36, how many times 6? 7? 8?.8? 12? »? 9 f . 

26. In 32, how raaiiy times 6? 4? 8? 16? 

27. How many hats, at 6 dollars apiece, can be bought lor 
60 dollars? 

28. How many tons of hay, at 9 dollars per ton, oata ymi\mf 
fordldoHanl ^ - 

29. If yon travel 7 miles an hour, how long 'Wffl it take to 
travei 70 mSael 

30. If you y^ 10 eanta af>leee fo^ slates, h<»w autfiy can yda 
bay for 95 eents, and how Ki4Dy oents over^ 

81. G^opge boag^t 84 OMuifKea^ whi<!h ha- divided ^nally 
among his 3 biH>tfierB : how many did each i^eceive ? 

Anatysis.-Since 24 oranges were divided equally among 8 
boys, each must have received 1 orange as often as 3 oranges 
are contained in 24 oranges. JTow. 3 is contained in 24,8 

times. Therefore, eaph brother received 8 oranges. 

»..•.»#•■■■ . . • ■ 

32. Henry has 16 apples whkli ha wishes to divide e^oaUy 
amonf* 3. o^' hid caodpaasiaiia : how ma&y eaa ha give to eac^ ? 

38. A gentleman sant; 20 paaofaas to be dividad equally 
among 4 bo^ ; how many did each boy leoazve? 

84« A daii7VswomAn.baviii9 MO :fK>8nds of butter^ wishes to 
pack it in 5 boxes, so that eaeh>box «hail.ha^tt an eqaal anm- 
ber of pwiiid*: hiaw laaoy ftean^innat she pat in aa(^ box ? 

85. I have 21 aoras of knd^ which I wish t^ fanae into 7 
eqnal lets : iaow. many, aoeea xaaa% ijput into eaoh ioi I 

86« A Imqi havlDg 88 maablas^ ^iahed.to ^vide them into 4 
oqual pti«fr: horn muB^ umatihta ^ut i& a piie ? 
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S7. I ha«» 40. peftoh-tree«| w^Moh J wkb taMt •ot ia 5 equal 
rows : how maaj must I set in a row f 

38. There weye 4^ soholurs ia « eertiHii Aoho^ and the 
teaoUer divided Utfim inW 5 ^uial cUwMa; kow nukoy did he 
putinaotefift? . . 

89. If 60 doUMf <wec«. divided equally among 10 men^how 
many. dplkiTs wo«ld «ftoh oMa reoei?e ? 

40. A company of 8 boys buying a boat fop ft) dolkiilB, agreed 
to fi|)ar» tiie eaEiMiiae «)wti;^ s b»w finooh viwt 4adi oob pAy ? 

41. In a certain orchard there am^«ppl# tre»9v«id Girees 
in each t^w: hour imuay n>W9 ape tbert ia the or<^)ai4 ? 

42. If 63 quills are divided equally among 7 pupils, how 
many will etch Beoeive f , 

43. If you divide 30 into 4 eq«ai parta, bow i»a]^ will there 
bA in a part? 

44. If you divide 66 into 8 equal parts, how mai^ wiU each 
part'eonlMo? 

45. If yon divide 48 into 6 equal parts, how VMMijr.wiBreacli 
pertoon(kE4m ' \ ' 

46. A gentleman distributed 40 dollars ef^mS^ mnoAg 8 
t^tggars : hO'W mmy dollara did he giv# to eacti ? 

47. A company of 6 hof9 UmkA % jMKilKet'hook, and qn re- 
tOJPBing 1^ (o its owner^ he handed tlieni 6d doUara to he shared 
equally among th^ia : what wa^ each one^a 'share ? 

48. A merchant received 7^ dollars^ for 6. coats of equal 
yalue : how much was that apiece? 

49. A man paid 81 cents for the use of a horse and bnggy 
to ride 9 miles : liow much was that a mile? 

60. If you divide 90 dollars into 10 dqutd parts, how many 
doUara will there be in each part? 

61. Ge<Hi9e laid out SO eeats for aftpiaa, ai the mie of 6 for 
d cents : how many apples did he bvfl 

52. A man had a piece of work whidi 6 men oottld do in 
12 daya: how long w;ould it take 6 men to do the aanw work ? 
How long wnuld ijt take 1% aeni 

dS. A atan hovgiit 4» aheap, muki pwd at tbe n^oi 19 dol- 
lars for 4. sheep : what did they oost him I 

64. A lad hMigh4 12 oraagsa at ^ioents afiieoa, aadmld them 
lor 12 oenlB more than he gave lor then : how vaioh did he 
£et apiece ; and how macili 4id Iob make, on an orange I 



AkTB. Wa^ee.] vrmmtt. if 



ifiXfeRClSKS TOR rrtaot SIiAtE. 
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»f a. Id each of tkerab<»v« exstn^M^Hbevo .«ffe 4w^ ^di«n 

one of th%mr la (WifteuMd^i 4M<9tkit; Xiie «i|Mteti6a%flr<#]ucJft 
we obtain tbis MB«hf ift^defiftd J9(«tnifii 

61. i^ivmi^^pi tlkj^Mb^ ((/^^ ^ Iniw^y tirMS one 

given mitiilber is contain^ ($l angtjier^ . 

The number by which ve^<Wei<2«».i3.«a9©d tb« <!f*f^<i«v 
The antwer^ or nnraber obtained by division, is called the 
quotient, 'fftt<! AhdWs lrih% ^^wj^ ^pH«jr A^ '!tPt^ttbF » WWfeft^ 
in the dividend, Henc©;1t*Mlat1»«Aid,- ""* 



Difie^AtiopjSlMftNr-ilQarftfaif^eMaw* . <> . <'t . • 

Wh The <Bjanftbev whiob ia.8OBMtint0i(^ aHer diviftioafMi 
called the remainder. Thus, when we say i is c oite l mnl ^rtay* 
6 tfaB4e«n^4f€rf«F^'44#ti«d^Mi«p;>16 lim tii^M^tac^ ^'the^tpi^- 
tient, and 1 the remainder. *" i - '^i , 

or greater than ttiQdiYi/Wf,^e. difjbor ^1^14 M containq^ >of>c« «ifre i^ the dlri- 
dend. 

3. The remidiMMr It aiio dT tA^ Mb ^bqitiOrifoii U th6 ^inHaQd { fo^ tt II 

apohof'ft. • '<• ■■* >" *•• •• ■••:•* 

•■ ■, 'I 
3, lUTieioiH it will be Men, is appHed to two digtimct otjeets : 

Firsts to Had k^m 'mtt»9 twriw eae gtito mb^ttr ie eem#af<t ta; i toftirtr % . 

Seeojn^ to dWid^ a fiven nuii»ber into e(ri»«l farts in cdnder lo i|Bc«rtaia Ui« 
iNi/ic0or'«la^iek4;e;6ra|OBtfpa^. ' ' 

The iMi Airt^ekamfleiilii ttHldmidkMif ix^itMBLiim 4tQ^ aM i i#i \ ihfi nmH 
tweiitf, ^r tl^ Mir* ^Sbe laed^ oC ^p«r«^ofli tiMwwr, li the aaMa in Molli oast^a. 

QuKST.— «4. WhatJadimion? WHX ia the number t<> be divided called ? 
The number by whicb we divide? tVhat la the answer called^ What does 
the qufltleni ahow ? Mou. What ia the nnaoing of ths iffirm^fiuatieat 1 65. 
What then may division be said to bef 66. What is the number called which 
is soroetlftiee left hflhr dl^iM f Wmn n't' ally 4 In Qi Vs « iIKms 1M t ov^. 
What is HA ♦ eMedf IHis »f The'6t TM) ft WImm <!• aar^^'M 45, 7 
tknee and »«fi»»v wtMl ia ll» 4PMMrt> 'She A«M«ttdf -^e xfiMli^M-f ■ Tte 
remainder t 0»«. IsthetemainderftreaiMrof' Ie8»thfitt^b<»i)lvi0orf Wfeyf Of 
what denomination ia it? Wh/t 
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Mt a. It win be parofBLT^ that djlv]iio]x.i» simila/r in prin- 
ciple to subtraction, and may be performed bj it. For instance, 
to find licnrmiii^ tim«i'8 Is ^«>vtlteed in 12, snbti^act 8 (the 
diTisDr) wmtfaiiiafly from !• («ii« dtviietMl) tt^til ttie latter 
is «tlntiit«d ; thea o^nnttag t^«M i w pcft te fl mMraetlons, we 
shall haye the inNP^iiotiMil. n«(i)<t4'#laltieatiM'9 ; 8 from 
9 leaves 9 ; 3 frpm 9 le^¥Qa.&;. 8 froin S-leavea 0. 19<)w 'by 
counting, we find that 3 ha^ \)«en tal^en from jI^ 4,tii^^ ppn- 
seqnently, 8 is contained in 12, 4 times. 

By divisiob; lihfs hmlk *1b i^aclied b v a i^gle 6tep'. Tlius, 
8 is coBtfettiied in 12^ 4 times. Hence, ■ - * - t 

repeated 9vbWact4cni of iMmfmk$nu'mb«r% <- 

8u1l)tractioo, by cohsidertog now Ibng the procMB would' be to flod how many 
tteet 5 ii oOBtHoed !■ S893345 by repMtod subtriretttnii. 

%t^ -*• dM^ to ^obnf«iM ^IhM i^ t^lw ti 4Nb i m i w Wtmtmp^^miStm, 
llBltlplieatlon is tbe repeated addition of the •«■• nwakws ^HvMear is Mm tw- 
peated tnUraetion of the a^nie number, (Art. 48.) Tbe product of the, one 
aiinii**tottotft#MbM{drthe-«tiiM':%ltttb» laM li fll#a^>»««n, whito the 

^ When tbe ^VidtfadilMMiH tl^ufi <f ^tw *<»4»e»< <i i w* i »rf i w »ii<iy, the 
operation is called Simple Division, .... 

dote (-5-), aiid shows that the number ^d/^^ it is t6 be di- 
TJided by the puwljfr qfter % ,Thpft, t^e ex^^ression, 24-^6, 
signifies that 24 is to be diTiaecl by 6, and is read, ^^24 di- 
vided by 6.'* ... vt.,.^^, . 

DivislOfr'ii alM^ rapf esiRsA'liy p)Mriii|^ tli6 ^fisoF tMki^ the 
dividend "vTifh a shbi?t1ine between* tfem. . Tlfti3i fli© expres- 
skMi Vi shows thai S6 la ta b#4t^ed by 7« It ie lead, " 36 
divided by 7," or •* SSflerwrfths^* «iid i9«qi>ital«ifl t<r85-*-7. 

Read the following expressions : 54-^9 + 15=5x8 + 6. 

29 + V^46-f-5x4.- 48-h:e^fljJ-15-M2x2. ^ *' 



.*»■« 



QuBflT.->-<IS.j*. M wM rnk to Avirimi eimliar i» iiriaei^ f b lAat 4ttier 

way la diTMpAianMliwaa 4aAned «. 06«. Of what ia diffeion the vevMaa f How 

deea thlMffMar ¥ When theilirideiid denet a aih i nga of ooe^eooiaiMtHMi only, 

what to Ito operation eaUed? C7. Whai ia <he sign of diytoion ? WhatdoesU 

adofr f In wbai other way to dirlrioii expraeaedt 



' ' 8H0RT DlVfStOlfr/ ' '^' 

68« Short Diyision is th^^roeeftso/ciiv^^^uifa^ tha ^[p^ 
ration ucaTfi^ fini^ piev3^i^^<md^the2}j^tvmtanlyu set 
down. , . ' 

£z. 1. How mtQy^MWalft ^Ciite) 4t S^MIan a burn^^ cmi 
y on bay for 64& jqU^:^. 
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on U)^ l^itf Ae 4ivije(kdwijt^ « avvA line BMnTrnvM^ 
between tiieV) we begm tt4h» kit btnd, t j ^ 4 S 
and dl^de each fignre by tB^ ^ivispr^ set;- ^«it STTi b. 
ting the result under the figure divided. < u.^ . . f 
Thus, 2 is eentaikied in-6, Stimet. NeWM the 6 toMtes'favn* 
dreds, the 8 most iJao be hundreds ; we therefore write It in 
handredi' piaw, lader.ihe fi^^BB ^vi^aA. Km*, d li eosf 
tained ia 4, 2 tinies ;. aikd emmtik^ ^ i# tem^ tbe ^ ias«2po taDs, 
and must be written in tens^ place. Finally, 2 is Mktt^ livNI^; 
and as the 8 is units, the 4 must also be IM4^ <^ ^ wr^ten 
m unitt^plaee:* 4^* Ji^'Spreli ,;/,_, 

<•». When the dftiiorts not eentHlMd fa ^^.^l^t «g<R«'«r 
the dividend, wesrast-find liowiiuuly tknss iti^iis oontaiBed 
in the jfn< Imp «g«Ma,' «r tiie^ei^ Ihat will oontalD Ik 

2. DiwdaM^byT. . Am. n. 

8. Divide ^ bj a. A. J>iTid#49.by^ 

6. Dividi^ 54, by 9, , i5. Diyiaft 78^ by ?. 

7. How many hats, at 2 dollars apie()^ /^au b^ boi^t fpr 
468 dollars ? ...... -^«*- ^4^ha$8. 

8. ^o w n^ainy aheem at 3 dollaxy^^ead, ^ill j369,fl<4^ra buy ? 

9. A man wishes to divide 248 acres of land equally between 
his two, aoiW ; . how many ' acres will e^h fecetve I . 

10. Hoip^p#ny times is 4 contaiped 111 '468 ? 

11. A larmer bought t6 doUftrs worlSi of dry |Ood8, and 
agreed to pay i» wood Kt 8 doHara acoi^ : ho# many cords 
did it take to pay his bill 9 Am. SSI oords. 

12. Hew many yards 1n2ffi fbet, tSknrttg 8 f^eet to a yard? 
. 18. DiTide 68986^ by 8. 14. Divide 48848 by 4, 

■' 15. Divide 65555 by 5. 1^. DSViCe «48«28« by 2. 



QusaT.-46. WhfttltBMrt Dtvitlofti Esplda Oie aolMon^lC tteex«l«vii&^\A« 



7f* After diTidiiig#liif*S0i^ of .ItMiffividend, if there is a 
tremainder^ prefix it mentelly to the next figure of the divi^eipd, 
«nd tiien ^Vlde this ntuQher as ^fore. 

If the diviaofisYi^evmtaiiMiin any flg:iire <^ die dividend, 
Vlaoe a cipher in the qnotient, and prefixing this figure to the 
next oimiii the divid^iiil^ pMM^ aa'toitir«. 

JV«c«.— Topr^ means to plaee htfm^ or at 0» fefir kiek£ * ' 

Om. 1. The learner wiU jilia^^ in imiti^m^, «b \)fi^ a||lie./yti«|Mi«iJMMd 
of Uwtw tiff, ^T ill AddftloQ, l^iibtractiOQ, and 'Mi^^Iicatioii. 'fhe r«a»on is, 
Uiaii«<lUi4i^^A»««Mtei« tiiM ll frp^aeirfff m reaMMhr wtiiek oMii be 
aniUMi f itli the fezft /mi^ j|#r,/b#>a» t^4»''ifN»^>^ ^mUmm^ '■ 

fi. *r\M reason Cor placiAS a cipber in Ib^ ,(motieQ^ w^ea the 4f^^^>^ is no^ 
ebnt4lnM tn a Sg^ of ihe dividend; b tO't>TeS6tv6 ttl» tnje l^eo/ va/i(0 of (he 
several quotient flgurea. •{../* j 'f r-^* t ^ '»^ • . i" • 

merefjr f9r tho sal^e of conyenie(VRe.,.When divisi^a is repreBen^fi bjr the 
tigii (-«-), i&e diVfaorirplaced on th^ri/tf of (ft« fflVfdetid'; 'And irtten repre- 

• IT. 'lfo^i»«iy Me, Ht « 4Ai>llMwa^iteba^ iBaa be bodght fbr 

^ i^d«fo«.U^Vidiiig 8^% »,;tter0 i i Qp^^^^ 
remainder. This we prefix mentaH/ttt the 3^2^l 

SitiWfeep,. AgWr4.i«tH^ti«aiitaiMea^ina,tiM ■^^•/^^r^ats. 
next fi«fura<|f the i^^idfiSld; vfr tiMrQi»iu^iti«Ae •••iyiMir ki the 
quotient, and|refimg the 2 to the 1, dii^ttle &a te^sipe^ 

Ht-Whett there fe a remainder, after drU^rigllietast^ure 
of fliir^Atrfd^rirf/it'ishonld be written oVferiih^ dW^isoJ' and 
diiw«w#toth(i^iiai^t.^' '' '-■•' '*"■ •' • '•' ' " * 

19. A teadidr having 125 Apples, wishes to divide tiiem 
eqii8!l3r«tli<tag'4 piipite? howtaafiy^oiQa lid ^e toeachf 

apiece, it wifl he, 9^^ £k&jt.ih^e ^ P^f^ ,- /^g^. , 
reniainden 9r.l apple>ft, which i^ • "^^ ,- ^^ 

diviaenjol wyasf^ he divided, in order t9ren- ^ . ., . 
dertUfi division ;io»^^ B|t4Pf|iofcQftBtW^4tii^l; hwce 
the division mfist ]^ rsf resented by w|pitijig,tb«:4r uodftr the 1, 
thu« i^Aijd ixf; order to complete the quotient, thfl f mrast be 
annexed to the 12. (Art. 67.) The ti'ue quotient,, therefore, 
isli^/, wMch is read, ''twelve a!iMl^M/Mi|!i^ ' r • 



Arts. W-72.] shoikt nvifioy. 75 

deriTe tha foUowing 

RITH; FOR SHORT DIVISION. 

I. WritB tke dimmtm^ the l^t qf th$ dkHe^d^ ^cUh aeurve 
line Mioemi tkmik, 

Beginning at t^ i^ Aand^ divide eaehfyw^ of the dividend 
hy the dimebr^ ^tmd place eaA quiMtfeft M^'^* vmderlAe figure 
dimded. (Art. «.) 

XL When there umfmnmmdere^terdiMim^an^figtgre^pre-' 
faitie thene^tjiffureoftkedkidaiid, tmd dimde thu number 
ae Itrfcre, ff thedimor is not contained in amyjigwre of the 
dimdendy place a cipher in the ^pieUent, and prefix thie figure 
to the nesti emeiif tkedamdend^ as if it were a remainder, 

nit Whm there i9# retnainder after dividing the last Jigwe, 
write itoeer the dimer and urnneaa it 1^ thegwtient, (hj^ 71,) 

Froov.^ Multiply the divisor hy the quotient^ to thepr^dw^ 
add theremednder^ md\fthe result is <ftt«l te thediridend^the 
foorhieti^ht. (Avt fl^.) 

19. Divide 8874T5 by ^, and prove tlie opftrlntaon. 

SeUUieei. Proof. 64l»79 x 6=387474 

6)387475 Add the rem. 1 



«» ■■ m m i 



Quot. 64^79 aad 1 rm. The result is^ 887475 



Ob«C I. TtorMMM •nui metkod of proof, may be wttm A-mb Ui« ftot that flie 
qMottaai the** how mmasf fcHves the dlviffir is coatainad in the dividend ; eon- 
seqaently, if the diviaor is repeated or taken aa many times as there ale tuflts 
in the qnotlent, it must prOdoM the dirtdsMd. (Art.#i.) 

diTidend, then dividii« tte lesalt hy the gBoOeat. 

JVWib^Aesoteaa the learner heeomes fanOHar with tbA prpoessor dividing 
by Short DlvisioD,he should drop the interrening words as in the prepedtng 



QiTKST.— 1^ How.do you write numbers for diylsioB ? Hoir p > w <» e d ia Short 
DiviiiDa f When there is a xemsinder aOsr dividing a flgore, what do you do 
with it " If the divisor is not containod ih any ii^re of fhe dividend, how pro- 
ceed ? JMe. What is the meaning of the term, preflx ? Whia Umk Sb a r^ 
mataider after dividing the laA flgwe of the dividend, whait iNist be dene with 
it? 70. Oto. Why place the divieer on the left of (he dividend and the quotient 
under itt Why begin to divide at the left bahd f Why place a cfpher in (he 
quotient, When the dlvtoor is not contained, im a figure of the dividend t How 
is division r ror-rtl ? Ok^. What other woy <jf pnM^A^J dMftVwfc \% m«v>\^T«^^ 
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nriea, staniiy .y^pwiMi^g th» ^|n^|^i|^^^li^^^y iii .M^j^^iay ikma down at (Snee. 

Thus, io the example above instead of saying, G is contained in 38, 6 times and 
2 over ; 6 is conuiined in 27, 4 times and 3 over, &c., he )li(n^ learn lb say, n'x, 
Sour^fioe^ seveUf &c., setting down each quotient figure while pronouncing it. 

20. Divide 255 by 5. ' 21. Divide 'l 248 by 4. 

22. Divide 244»eS by di 23. Divide 436^ by 6. 

24. Divide 35555 by 6. 25. Divide 5«77 by 7. 

26. Divide 64888 by d. ' 27. Divide'8199 by 9. 

28. A i^&n b<mght 741 aerwof lasld, whiob h&^vided eqiully 
amoDg bis 3 sons : bow many acres did eacb recelTe f 

2^. If a man travel at' the^ttite of 5 mile^ An Rolii-, hoir long 
will it teike liimto trattl 84» rsAhsf ' :4n*; Ut'licWr*. 

80. If 192 pounds of flour were 'equally dfvided amotig 4 
persons,' how many pounds Would each receive? 

31. Divide 456m) hf&. 82. Divide 5%84 'By 8. 

33, Divide .81670 by «t. ' 34. BiVide «82^ by 9. 

85. "When flour is 6 dollars' a barrel, bow imich din be bought 
for 642 dollars? 

86; Divide 86060 by t; 87. IMvlde 49000 by 7. 

88. Divide 45900 by 9. 39. DivM^ 568006 by 8. 

40. Allowpg 6 ^ards of cbth Ifor a suit of ^slothes, how many 
suits can be made from 15^5 yards 1 Ans. 305 suits. 

41. A company of 3 meij agree to pay a bill of S21 dollars : 
how many dollars must each man pay ? 

42. Divide 14350 by t 43. Divitie $0420 b^ 6.' 
44. IMTld« 251*06 by {». 45. Divide 643240 by 8. 

46. A merchant wishes to ditide 549 (Jrao^ C(|na!!yamon|5 
4 boys : how manyj«iu^.ha^e to /eagji J . 

47. A ifaowMtevtfaw'672 pair fti bottii, ^rfJim^ ka.wifthet to 
pack in 6 boxes : how many pair can he put itito a box ? 

48. A baker wishes to lay out 7W doUan^ in iknt: how 
much 'can he buy, when the price is 5 dollars a barrel? 

49. How many yearlings, at 9 dollars a head, can be bought 
for 466 doHiUTB t • ■ 

50. Ho\^^inany iicres of land, ^t 6 doUafs an acre, can I buy 
for 978 d<^aK8 ? ... , ' .'.'</. . 

51. Divide 64680«3 by 7. 62. Divide 4672304 by 8. 
53. Divide 6000000 by 9, 54. Divide 7003041 by 6. 
d&. Bivid© 7aa4Qlft by la . 66. Divides 80976.03 by 11. 

^r. Divide 8300734: by 12/ &B. D\7\d^ 9603405 by 12. 



LO]f€k W¥K«ON. • - 

Abt. 7S0 L<mg Pvoidon ia the j^oau (^dimAmg^ wken the 
result o/ecteh |^ i^ the eperationie aet dotm. 

The only difference between them is, that in the ibrmer, the 
result of foch step in the opeirattfm is ^e^. down ; whUQ.i|L&e 
latter, tbeprpoeas of diyidin^ is carried os^-m the mind, and the 
quotient only is set down. (Art 68.) 

£z. 1. Diride 1504 hy 4, ofliBg Ims% IMfiatoik 

8uggestie9k€^--T3Aymf^ s^ down the nam- Op^hatum. 
bers ad in Short Division, we fitsttedh^w «**• w^^ ^ao^ 
many tiin^ the. divisor i, is coiAsined fa 4)1804^^ 

15, the ^west flj^nrisson tbe'leftof the dfrr- 
id«Bd that wall im^tein k, (4 is ^ 15^ 8 |P y 

tivoM^) and ftiaioa ti»e>4Kotaeftt figure oa tiif . . ...^ 

ri^A< e^/" t^ dmdend with * oarve line be* H 

tween tiiem. Next, we multiply the ^vi- - . 

sor by tlie quotient ffgare, (8 times 4 are 12,} and write the 
prodact under the figures divided. We then subtract this pro- 
duct from the figures divided. (12 from 15 leaves 8.) Finally, 
we bring down the next figure of the dividend, and placing it 
onthe fight of the remainder, d!vide^i«*Timn%er as above. 
(4 is in 80, 7 times.) Place the'T 'on t!!^ right of the last 
quotient figure, then multiply, subtract, and proceed to find the 
next figure of the quotient as before. 

T^ J'fom.th^precediilg «peiati0D, tke leamer wiU per- 
ceive, 4here Mx^ f9»T tfteps in LeoglMwiMst ls4. Fiad hew 
many times the divisor is eontai&ed, ^eo. I 2d. MsMply; 8d. 
Subtract ; 4th. Bring down, 

th9 <Uyidend, wImb it ^ ^mtgkt ifomt. 

2. Divide 578 by 2, and prove the cperation. Jm$* td0. 

8. Divide 7560 by 5. Ans. It^n. .., , 

4. divide 126382 h^ 4. Ams. Sim.. 

6. How many times is 6 contained in 768251 ? 



-*r 



and Short DiviAion % 15, How many steps are theiQ bi lAB!|^BviVi^Qi&.t 



6. How many titfiesJAB equtoiijiMl m 4026942 ? 

7. How many times is 8 contained in 2612488,? 
■ «. Hcrw miray tirfiea Is S Contained in 1682840! 

9. How many times is T contained in 45t)6S2S4t 

11. Divide 3S34 by dl. 

/^iyy09iiMi.-*-&ring enbtriteted Ifae 21, Operation, 

and bfooght down tbe next ^gaw of 21)2234(10^. 

the dividend, we have IS' to be divided Vi. 

by 21. But 21 i» Mt «wtoi|Mi4 iivaa ; . Ji^i. . .. 

we thore&re pot a cip,h^ in t^e^qtooii^ol^ 222 > v 

aufi hritig 4|owjI| the4ii«3it fiyura. Then . 8r^. 
21 ]» te«l»ils # times^^ie rwu Write 
the 8 over llsie divisor,.^!^ luanex it to the qoaUeiM^ Sencet 

!•• After the first quotient flgtif e fe obttdued, fdr emhfifwn 
of the dividend which Ht brought down, eitfier a ^i§fn^kntJi^Hr^ 
or a ct]pA^ must be ptttiii the^^t^fia?^. ' « 

Z7t Frpv t)ie pr^iQeding iUjlatrationa and jpnBciples ,we 
derive the^following: 

RUtB FOR LONG DlVTSIOIir. 

L jB0gktnisi0m4h0,Jti^i^t^^dki^kad^Jii^ h^ mofi^ tima 
the dvmor is eeiotiaimd in M^ fmeaib figwre$ that wM contain 
it^ and flaoe thp gmU^nt figure on the right qf tjs dividend 
with a curve line between thfiOK 

II. Multiply the divisor by this figure and subtract the prod' 
uUfirom fhejfg^tresttimddd'} id the fight Of ^Urenunnder bring 
doiSon iWi* neoft figiirB of the ShiBend, anit divide tfHs mwW^^ as 
beffre. FYoooed in this mamMT HU <M ^ffi/sflgvfes of the divi- 
dend are divided, 

IH. When tkore ie^ r e mmin s kr afkfr diMing the hsifiguns, 
write it over the divisor, and anwexit (& the gmtient, as in 
shoHdivieion. (Art;t1.) 

Ob8. 1. To find the flrat quotient flgtire wh^ the divisor is large^ tbo leamer 
■hoidd comider how many UmM the jir^tigure <iftkB divisor is contftfaied in the 

^^— " — - — • ■ — ~- ■ '~ ■ — - — *■ — ^ — ^— — • ■ — ' - - i - -- - , , — 

'QiTCST.'— 77. What is the rule for Long Division? If there is a remainder 
a»»4iytmng Win iiagw»»»4h» dividend, «lHik mm/^ be dope wMh it? Ote. 
When the diviaorUi larger how do you And Um fLnA quoitent figure? 
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$ftt.Qg$itm. lii»lki«Mdr4iM|4ihrl<iflait«*^b«4B» 4|«wwwb for carrylR^ ffom 
the product of the other flgures <^the divisor when maUtr^ied into- the quotieiit 
figure. The other qaotient fl^fuvee may bc^fQuml In a similar manner. 

% AflefA tgoM ft'ilMiiglit 46wii;1l'tl«M^HiM^'«l MttmtAiM H^ttM-Auttber 
Uraa formed, place a eiflhm- in the quotient, and bring down tbe^nra^agKA. ' If it 
is acit. ronW «| ffi m t|la i^nc^bef, hrii^;doip«. ^nsth^r,- aji^ so cp ; remeiDbeiiiug 
for every flgnre brongiit down, eltfier a ctpber^ or dgniiBcanC i^ure niu^' lie 
placed in the quotient. (Art. 76.) ■ -'^ 

^ if <^0-i<iiK at A < ^ v mn t hrtoilto ii«* |nliHiUn»> ««DaBM« Ik im^er 
than that part of the dividend under eouidaratioB, the qaoHant iippre^pNtbe 

4. ira^^lliM'iiib»-,fltfM^«Mnietl^ tfrfedT iiiibtiih flture 

placed in the quotient, is equ^ to, or greater than i 

13. iHFide 6378 by 26. u^fuwlH^A* - ^• 

16. Divide 81229 by 67. > . i . a«. I^i^it ft»W kf U^ 

19. How many times is 93 contained iit ip(M9 f 
SO. HM^iMif ,lUMi:i%lM«Mitgbi«4jii 14^0672? 

77. a. Bifdde the product by one of ikB^ittm^wnS ^>til» 
fttfiwfr lAwr'airMbAdlb ifCKi^ f«« Mii t>f>ir jfctlyr^ tkewotik is 
right. ! 



t > 



bock to4he niimbec witk wb|c)i w^e etprted.. Tha^ia».the multU>lier a«d Bialtl- 
pUcand, are ttie Ihctora which produced the proda^ ; (^naeiitiiehtly, tf thie |Mro- 
duetiadltidedbyeneoftiMnfejtlteqaoliirflttliHt'MlidaaiiK ' 

1» fi^fk mvBk. tr«Rel «t«Uier M^ <if lift miid9,a9i J^^b^ Img 
will it take him tQ trptVAl. d#4 BUJLes^ , > 

2. How many ]^«t^,()f broaddiotb, i^t 18 ^olU^ .% J^d^. ean 
be bought for 648 A^ijWiV . , , ,. . .,;.,. [,, , . ./ 

3. A farmer bopg^t^:]^ pf o^t0e,^a|4 22 df>llan p^ Wd, 
and paid 946 dollai*9 foe them : ho^ .^^. did he b^ !: 

4. How many tedis of Liivefp^ol (p^ at 21 doHars a ton ^ can 
be bought for 226^ dolors *? . 

Quest.— Afler a Igure is I)roiigbt dewn, suppose the divisor is not ^ontuined 
In the number thus formed, how proceed? 77. a. How Hi ifatUdpliteUbh proved 
by division ? Obs, BtpMn>thli T«fiao»of this method of jpsooft 
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6. At 18 MhnMwamA^hawlo^wmM^ah^mmma to 

earn 834 dollanT 

in48eiiMnf 

T. A nuui 'trtTeled 915 idAbb ilk 81 iRMis; how ittiQKT liifles 
did he trftTel ptf bobrt 

a At 1< Jelkw ■ ti, htPir mj hi rf liij-<^i»4<Higbt 

fivrnMlMf - " . , * 

9. Sow n^Dgf €mI» of wiBe^at^.doB>i»afiMV»,ftn^ l>e 
UaelillOT89i4eimf ^ 

10. TheahipGeoTgeVashingtroiriiWfttyBinqpoftiltgt h e 
Atlantic Ocean, a dlstaM^ of 8000 wSS^ Hew «iB^ fldles 
did the' ship sail p^^y? 

11; VherslM^iMr t%«at Western crQiie4 it in ll^jfc Saw 
man)' Mm M die^satl per day ? 

18. The steameKMeikftia crosBedlltis iSlH^ ' fMt manj 
miles did sllefliil'lier day f - 

13. If a man 4Mn mtm^$^*M\mm^9 mill, hmm Inig^wffi: it 
take biiu to earn 480 dollars? 

14. If 69* gallons' nudbe % h og al i^^ how^Ua^lio^eaiB 
win 18M saJieM «aka ? • 

Id. ^ A efaiip «tt^ ««dM nilei pev daj^ tew Jw «aiMh»aMi 
in an honr? .\i . 

16. Jifim wanjr tiaie»j&6 in $08, aad haw many over t 
If.' Bow fBaay^titaes 4I^M 16M| «id li#w WMmj #vwt • ^ 

18. Hdw jqary Affiles? in 806, and htfw toaujf X)*rert 

19. ^ow nMWur tijii«s34}%iM>i64 ^4 bow many over? 
80. How many times 26 in 15296, and how many over? 
21. How many tttnes 185 in 3061; and how many over? 
88. How ininy*tfmes^^ !n 1^1, iind ho# mtey over ? 
23.. In 16 times, 256, hoU^ many times 16 ? 

24. In'3« fimes'lST, how many tfmes 81*t' ' * • 

26. In 45 times 8851, how many iifnerlNS? " 
86. In rt^ times t8(J,*h<>w toariy tftiate 7M 

27. I'n ^3 times 108, h6# many times ST f 

28. In Y8 times 870, how many times l30t 

29. In 115 times 321, how many times 95? 

80. In 144 times 187, how many times 818 ? 

81. 48!570-r419, ^ . . 38.. 689067^868. 

82. 60342-^723. . • 34*790671^-978/ ' 
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85. USmi^MU,. ^ 48. 80800085^860084. 

36. 80a428-T^84d0. 44. 725a78i&*^8000Si8. 

3Z. 950^4^^708. , 4^. 4Qpd40051*i-6Q0724. 

88. 8061072-5-6841. 46. 270315982-f-32167l 

8^. 4688841-^38086. 47. 178000467^4023412. 

40. 96d83jtt7"-f-4i782. 48V 2000007121 -^5ml2t34t. ' 

41; 140682804-580tS. ^: e94887«trtfH-ffirat879lfi. 
42. 20880596^75821. ' 60. 8^888Sl&678^4lSS841897S. 

aWTRACfWWS IN' WVIBIWt. 

(jAse 'I.-^iHvidmgdy a composite number, 
Jlx^ir A n^au. djiyided 168 oriuig^ eqoiJly iu]^qog*ttia 14 

XA'i^lbag^ i^S^&iV^oyfm^^ did each chtH receire? 

nuinb^rj apd Ite fectors 2 andl", coiTeapOnd 1?1fh ' 2Vlft8 
the jwaabwr #f Amlliaa anA tW. iiwiito of ohi^ . : j^g| 
dren to each ftrarfly. "We ftrst fludii^ir trMiiy ' -r^ \^ 

2; then how many each child received, by dividing hgr the 
jGiatoi; 7. Thet^&^ore eadi diHd reeei v ig a n OP8t)|<fe0. fiance, 

3S» ^4mdehy a«>Mpofii»Qmnb«r. ^ 



I. Pinide theclividend by one qf ihefactor% qftke dwieor^ 
than divide the quotient tKtis obtained by another factor^ and 
90 on till aU fhefadtorsarp efnfhyed. The 2ait Quotient yfill 
be the answer. 

Ob8. 1. This contraction depends upon the prineipto, that if the divisor is re- 
BolTed Into two factors, and the diVtdwid is dlfided by one t^ theai, the remitt 
Witt lie It many Umea t»o, hn^> *^ ^<^ ve H»*i# in tt)$ eUi^^r ftkQier I aad ae on 
of aoy number of factors. To correct this result, we divideit by the other fac- 
tor or factors. Ttihs, dI v lil Mi ; ivy's, in the exai^pte' above, the rcsdtt St 7 times 
too lun^ km tte«g»v«i #vlN»i«44» which is 7 tta4s»S.^ S«w, fte^SMfttA part 
of the hMif is obviously the same as the /curttf^ntA part of tht) whole. 

2. fhls contraction is'the rettetSB of tftat in liinltipItetftTon. T^e result will 
be the smm, ia ipliitetw «ri«v tb» mt\mm^txMmu (An 97.) 



■ 2. Divide 4W by 86; 8t6 by 15; 608 by 21 ; 846 by 18; 
1971 by 27 ; 1127 by 48. Am. 18 ; 89 ; '29 ; 47 ; 78 ; $8. 

QrKBT.— 78. T!ow ptoceod iirb^ the divisor S% a composite aitmbert Ol*. 
Xfpatk wB!tt'p>tti^pfc does thlb cdntriicti<ni depend ? 
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8. A teaoher ht^rmg 9$ ■cbfiiars, wisbet^ to ditttibttfce 216 

pears among them e^ftally : how many caDrhegiva to etch? 

78» a. to find the tnie remaiiider when the^Mfor Is H com- 
posite number. 

If £^0. 4i»mr ii^timhed irdo. hit two^/acUyrSy vkwi^ly ^ 
last^nfki\i$^w pMfftf'^^ <&«i^, to th^^oduct add ^ fiv^t 
r«Mai»4«n^^q^i^^?6ia^ mill ^ the tri^i^^fm^inder, .. 

Wlien more thdn two factors are employed', muttiply e€Uih re- 
mainder hy all ifM diffsjUofi ffrec^i3l(ii^ jlf^'^i^rom which it 
arou ; to the^mm of their prodi^tSy add^ ^ Jint j^jonainder^ 

and the result will he the trite remainder, 

• < « • • • . • - • ' 



then add the first remainder, in order tu fliid the toWe or true remainder. 



Thus, dividiaf by4i»lllfft< tk »i iMtofTfe^i yt Mii t ot;ji»r qnnH i» l a piili Hy ly 
co&ttdos 4 of the uui|t 4i)i,U>e givon di v>di*d, aod^ every ui^t i^ai remj^ui* or U, 
vill coutittia (ti« samiB ; (Art. Olt^ Obs ;)' tbeiiefore the Second fttmStnder'mitst be 
multiplied V 4 in iMter to fad tM toM 1i €UMaiM «r like tfTtM 4HmmL 
Again, dUiding by SW^yeqr vvti.ff tUl ^volleBf ^11 o^otoia^ o^ i,b|^IiMi^e4Mig 
uiiMii^4>icje of the first ;^ thijrercve, wbat remaias of ^ i^lat is, the tbird rbmaia- 
der, must be multiplied by I^, or by itifticto^ 9 aild f'/irhlfeb aie ^ praBedlBg 
dlvlaonu •.•.■•■»'• . . ■• . . .'• .ij«j /:..i 

Inii)^ fMinnec muUipIyiaf any ;i«piai|u|^ t^ aU, ,tla^,^i;iMre prececHng thai 
from wliich it arod6, will show how many of the units In the given dividend' ft 
contains, and the sum of all tiw fmdmmu^^Mf Hiwflril'n—i iniiHr, irflVbe 
the true remainder. 

4. X ddij^'mfi^ having 47& quarts of milt, wikbed to J^nbv 
bdw inany cans, holding 60 quarts apieceii^ be j^ould fill, and 
how many qttai*fe be woulA bave left. 

Solution, 

8)UV-i4)»r8n.'- ¥b«in«^pemaiHd«ri&6) tlmt^e Sqts. 

5)39--2 rem. 13i*e seconjl , " w sl, awlS x 4;o =f 8 ." 

7--44WW 'lUe tkM ^ >4»4^'«ffi« ^wJ^M^^ofer^^ '' 

''Benice, the tru^ i^inaiiij^tis ' ^9 qts. 

He coald, therefore,, fik 7 eaaa, and have 6& quarte kfi^ - 

6; Di^de 49$ by 64, xxain^ H» fs«tors «; 4)>atMl 4. 
6. I>ivide 237 by 72, using its iiftctors 8, 3, Wid 8. * 

Qucsj.— 78^.Ho^w 0])d ,t^e tru^ remaiAd^^^.^lien tbd ^i^^^or 4s reaol^ 
inio but two fudors ? llow, wli^n more tha^ two factors ara ^lai^Qyed |' pfyki 
Why mnlliply each remainder by all the preceding divisors? 



Arts. 78. fl-80.] Loiro division 8S 

79« It huB b«en show4 thal^aMMiin^ 4^ oiplier to % noniber, 
increases its value ^67i tim^, or multiplies it by 20t (Art. 68.) 

Revmruiig iliis proQ«6A; that iS| rmmf^i^ff ft qipber from the 
right hftnd^ of fi namber^ will eTid^Dily ^minuA' Jt« value ten 
time$^ or ^viid^it b^ |0;' for e««b figure ia the-Anmber is Uius 
restored to its oHgm) plaee, and copM^jjoeatly io }tA original 
valae. TboB^ renaoTiog the cifi^dr from IdO, it beoowetf 12, 
which 18 the saaaoiB 139-^ia 

In the same manner, it majr ba'$how% that xtmo^tngtmo 
ciphers from the right of a number, divides it by 100; read- 
ing three divides it by 1000, &c. Hence, 

St. To «vM6 by 10^ 100, 10l»0, <bc. 

Omi^sS^^m mamif* fif mw m ,p(wm ike ri^ kmnd iifth^dmiiend 
as there are ciphers in the diifimr. The r^iMMn^ fi^wrm #/ 
ihe dwidend wHl he dU j[uotienty and thbse cut off the remainder, 

7. How many times is 100 contained in 12932 ? 

iShnfffestifTir, — A» tlMV» are two «i- OperatM$^ 

phers in tlio dttliir, 'We^^oot ©ff tW0 l^) t2f|»^ 
figures on the riglit q£ the dividend. JLtij. 126, and S2 rem. 
The figures which remilin in the divi- 
dend, (126), are tli^ ^sotieQi,- and the figorea cut oS^ (82), are 
the remainder. The answer is 126, and 82 remainder. 

8. Ill one dime there are' 10 cents: how vatay (Knies are 
there in 100 cents ? In 250 cents ? Ifi 880 cents f In 25000 
cents? 

9. In one dollar there are 100 cents : how many doHar? aro 
th^fe fn 6500 cents? In' 760^ cedt^f ft mf^^O eetot^? In 
15000000 cents ? 

10. BitMte 67«000'by WOOO. Am, WT and bfm rem.- 

11. Divide 44860T91 by 1009000. Divide 586670617 by 
10000060. 

12. Divide 83867180609 by 10000060. Divide 968456789121 
by lOOOOOeoO. 



QnsT.— 79. Wh«t is the efltet of aBneiclng a oiylMr t* a oainberf What la 
the «0BOI of ttmming a cipber from the riglil of a number ? 80. How dlride 
by 10, 100, 1000, Ikc ? 79. Explain ithj this prooem «Vtm Ibd t^Mvo^U 
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18. How maiij 8or« ef knd, al iO Mlm per a«ns eanfiDTi 
buy for 645 doHars ? 

Suggestum. — The iKrlsor 90, is a omnpo- Oprntstm^ 
site number, the fSictors of trhtoh are 2 aod 210) 64)6 
10. (Art. 55.) We may, th«iBfor«, dWide first -4n#. '82-^6 rem. 
by the factor 10, by cutting off tbe right harfa 
figure of thfe dividend; then divide the r^matfting figures of 
the dividend by 2, the other factor xA the dtvfdor, attd the re- 
sult "vHU be the qucrtient. Hence, 

8T« Wlien there are ciphers on the right of tbe divisor. 

Cut off the ciphers from the divisor^ aim cutoff ob many fig- 
ures from the right of the dividend. Then dimde the remkin- 
ing figure in ths dicidend ky tko4§ rmtmmi^ ift ih»dm$9Ty 
and tke resvU will £^ th4 qiioti&tU. 

IHnally, annex the figures cut off from the dividend to the ra- 
mainder^ andihen^n^^r thus formed ipill he tJie true remainder, 

Obs. This contraction is iMwed on the principles of the two preceding cases. For, 
when thedlvfeor h«s ciphers on its rfgttt, ft is a co irfjKw I t e nofaiber, the stgnifllBBnt 
flguffn belngommmmmny9a4l^tmm^^^mt «^hH»aBMWMi«>i^tJM 
other. (Art. 00.) 

Catting ofTthe ciphers from the right of t&e dividBnd, divides It by 1 w!th the 
giren ciphers annexed. '* • ^ 

14. How many horses, at Sd 3oHars fi^iece, can y-on buy fbt 
640dollar8t * ' Ara.'Bh, 

15. How many barnels will 6800 ponads of beef make, allow- 
ing 200 pounds U> the barrel ? 

16. How many regiments of 400CJ each, can be formed from 
8400e^«oldiera ? 

17. I^vide 148«60 by 210€[. 1«. Divide 48 146S;6 by d4000. 

19. Divide 2371 by 24, using the factors 2, 3^ and 4. 

20. Divide 6019 by ««, using the fi^etore », 2, d, aad 8. 

21. Divide 7673 by 48, using the taetors 2, 2, S, and 4, 

22. Divide 93051 by 72, using the factors, 2, 3, 3, and 4. 

23. Divide 305379 by 144, naiDg the £iolon 8, 4, ft, and 6. 

24. Divide 8738513 by 1728, using the factors 3, 8, 4, 6, 4ind 8. 

Quest.— 81. When there are ciphers on the right of the divisor, how proceed? 
What irfto be dotio wVfli flames ctic off m»m the <fJvldendf Obs. Upon what 
princVp^em is thtM coiMraction based'? Hew does ihtsapfeorf WhM is theMkct 
vfcuUing off the figures from the right of the dWldend ? 
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sx£i0iBW in warn FrwDAiaiirAL rclbs. 

81«a. The four preceding rules, -4^*^*<'^ Subtraction, Mulr 
tiplieation, and Division, are called the Funda^cental Rules 
of Arfthmetic, because they are the foundation or basis of all 
arithmetical calcolationa. 

Ex. 1. If &om tbe suoi. of 1598 and 2ft70«) yoa anbtraei S278, 
then mnltiply tbe remainder by fi&I^uad. divide 'the pc^nct 
by $7%y:. what will ]^ tbe giyyti^i^t f 

d. If you divide U&^ b^ Sia^ mnttipfy tlM qaotiaU by »79, 
frouft the ^odttot rabtroot ftO% ftud t&lh«jr«iiMkukr«ddiid2^, 
what will be the ameuati • * • 

8. If the prodnd of SS» into 576, is dirided by 1^ the quo- 
tient intfeased by 25071, attd the smn vKmimahed by 18203, 
what will be the remainder ? 

4. If the dififereoee between 8356 and 0406, is divided by 
96, the qooiient inoreased by S46045, the som dimlnlehed by 
7341^^ WPkd, the rwaaiiider «i«2tipi&ed by 8066, what will be 
the product ? 

^}£wn umm iiiw lirei tfi»i anwe phwe-atih^iaine tine, one 
travels 93 miles a day, and the other 115 ttAka a day : -how 
many sallies will eaeh litave traveled, «Dd bow far apart will 
they be At^ the ead of 17 daie f < 

6. A mercbaai bought 68 bales «f gveds^ each bale<x>ntained 
84^Qee% aad eaob piece 20 yatda: bow aaaay yards did he 
buy? 

7. A maa sold 155 acresof land at 84 dollars per acre, and 
took in peyfioeftt for it, 10* horses at 60 dollars apreoe, and 15 
cowa at 17 dollars apiece : how much was still due him ? 

8. What number bendes 137 wiM e^sa^ly di>Hde 11871 ? 

0. If 4be quotient is 276, the divisor 888, aifd the remainder 
49, what is the dividend ? 

10. If the dividetid is 2756, the quotient IM, and the re- 
maiwder 180, what is l^e divisor^ 

11. Whait must 5876 be multTpKM by, to make 6521088? 

12. How many times can 487 be subtracted from 18791 ? 



QucsT.— 81.a. Name the fCiDdamental rules of ariUuneac? Whj are these 
called foDdamental rules? 



86 EXiKcMfrf IN [ftfccr. y. 

18. If A VAnliiBilfify !• Wn'^dOm ^' jrellHittA h^ ipends 
7 dollars a daj, how muoU caa he lay up ? 

14. In a single cMy^ tliere are 21T0 dollars spent dafly for 
cigars : How ttiftny ffee sfthools wilt this support, at the cobt 
of 1085 dollars eiich per annum f 

15. A man bought 467 acres of lan^ at 16f dollars per acre, 
and told it for W4I9 MlSum: Ko^ ttMM)h did h» |fet per MTe; 
and how miiGh didbe gain, t>r Idsi^Vf ills bar^iA? 

16. A merchant bought tfT ysrfls tff ttcJIkdcWth at 4^^ fihSr 
lingi a yaM ; m yMs M dfik, aft 14 sMI^igs » yaM ; 80 doirien 
silk bose, at ^sUHin^i 9«r dosen ; and 08 doaes ^hvtes, aC 48 
shillings per dozen : what was the aiiikocltii; of h{» btfl 9 

17. A mail bdugfat 598 hoi'sae, at 05 dolbH apiede, fthd sold 
them so as to maioe 866 dolknst : how much did he get apiece 
for them ? 

13. A miller bought 650 Ifoshd* of wbiMt, at T (^Ulings a 
bushol, 36 bnshelB of which beiD^worllikiM he threw away: 
for howauaoh mmt he ottt i^ lieflt fMr taliel) to ttak» up 
his loss ? 

19. Whieh ii^iPOftli tiiB fllcn^ '86^ ^KMW *ftt''88'^AMM9 ftjiioooy 
or 966 horsoi «t^70 dolami^oeii? . 

28. A owm 1868 acres o^ iHM hmd, WMoh 'w 6 timed M 
much as B owns, aud B owns twio0 m maeh n» O: how mwch 
land d^&attd O'^mnt^ mtd bow nnoii do all ow«l 

2L A dro7«r bMgfat one Joiof i8 qzob fard^58 dolkn^ 88d 
another lot of 115 for 8050 dollars : what did he pay for tho 
wliole ; how much apieoe £of oach lot;i and Wha44»iit he sell 
them at apiece, th^ ho saay a«ithcrnBko iiof loto by Ifao o^ 
ration ? 

22.' The«maUer«f twojuonbeiiBiBOositttaod 14tim«»i»258, 
and the greater niunbor is 49 timet the smallor : whaA tra tbe 
numbers ? 

23. A single poand of cottoii has been ipon into a thread 76 
miles long, and a pound of wool into a thread 85 niles^loBf : 
how many poands of «acb <woold bo roqaiMd to api& tbreo4> 
which will reaoI> roimd the woild, whoso circttiBiorence is 
26000 miles ? 

24. If 1600 steam engines can do the work of 2 millions 
4P0 thousand men, to how many men is 1 engine equivalent? 



by lije smm of 103+^8+268, what will be the product? 

a^ }f th^ som qf 14850 and f845^ i3 divided.by 9fi5, and the 
quotient mnltip^ed )?J 3^6^ a^d ||i^ j^,odact dSminish^d hj 761, 
wImIi 'witt tk«i jemai&ier be ?. • 

arr If th0>9Oid df Vi^ and 179; is multiplied hy tiieir differ- 
«IMi^««A4t^fi>^odftct,cQ.Vi^e^ '^ly ip^ ^fi^t wij le'the quotient? 

28. ^&0«raKi«ijMaaaTwyi.it.ilaJ^ c db^aawcb.work in 1 

9ik J^w <9)4i\y Bi^w.lKoiild it ^^uire p^ dp tbe.aaxne work 
in 16 days? 

30. Four me%A« 1^ C^ &&d Dy bcrq^fat a ship togpether for 
16&5#. dollar^;. A paid ^756 4«]lmfa» B jpai^. 1:63 dollai-s more 
t^ar^ At'W^ 2^& (lo\Uf» Jess, than ^: how mncb did D pay ? 

301. ,A dro.y^ l?om;ht. 538 ^heep at iS shillings a head, and 
821 at 18 shillings; he afterwards sold 276 at 27 shillings to 
one cn^mer, and, 186 at 81 sluUings to another : hpw many 
bad J^ JqP>\ Acd Kow mncb did tKey istand Mm in iq)iecet 

82. A myi brought' A drove bf ol^n' for 1^180 doTTars, and 
after selling 84 of them at 51 dollars apiece, the rest stood'him 
iff'4if*»!afe^hirtec^^1rcr#maIl3rdW•h^btly?» • ' •' * 
- saf.-'ifhdf Isthfe dii9§r«iic^'f)<«#^&eii' «St«f0i8W''difldte«l by 

1987, and 46481 iirtmij)!i4a ftt ^^t • ' 
• S4; A' droVer having brbrrglit »6f headtjf cattle to market, 
which QQst hini 48 dpUars a head, sold 83 to one butcher at 67 
dolldtB apiede, ili<^98 to ftootHer at 56 dollars: how'mtfny liad 
he left ; and "what did they stand hith iil apiece f 

S5.' Tfbe $hi|) Anterica of Sostoo,' sailed Sfl'lidtitd at the rate 
of 11 mll6s pifer bour, when lihe encountered a storm of 16 
bonrs duration t^hicK drove h6r back at the rate of 14 miles 
per hour : how far from port was she at the ezpiratioti of the 
^ih«y»M^> •• ' • '> ■• '• • '^ ■'■ • -^ . 

36. Atkief'fled fi<«nf New Yoi^, aitbe fot«of 80 mites a 
day;"0'd«iy6u«flef' aB«>fflMl>^tffrted'i9 ^orsttit^fbim at the 
rsC» o# Idd-Toltes » iUtf : ls»vtfat>ftom l^e thief was th« elBcer 
aA^1^4i«ld of %^y^'Mw» tlM>ttnft««tib6laHar^fiteK|ed^ . 

d7v A )s wovtli Ji&65 cU^brs^ Bia woril^ 4 tUiMs as much as 
A, and 183 dollars, and is worth three times as much as A 
aivil B .Jacking 23^8 doUacs: how much, are B and Q worth 
respectively ; and how mooh are they aU^woithl 
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82. From the nature of (Jl^islon, it is eviaent that the wiltie 
of tbe quotient depends Both on thtf diusor aiid Htle dlirideni. 

O^R. 1. IT Che diirfsons i^^kS^ tb^ftTAvldend, (be i|«oUMt III f. - ' 

2. If the dlTisor is greattr than tbe dividMd, Hm fttottao*^ lM«.tlMiJ« 

3. If the daviaor.i^ U$9i thfii:^ dUrlcfeeiid. tim V/^en^ >% «r<Wr^^>^ ^- 

4. If the divisor is i, the qaoUent is afnal lo t^B dividend. 

5. If the divisor is 'gr^Uit *^ t^ Am qodllmie ts Uti mm Ite- Uli iw d . 

6. Ifttito<itvkPDrlsi«M'th«ir e qi»*ettt it ^>ee<ir thaa tlis 4ii trt >l A .. 

83. If a given divisor h^ oontelndd in ft firen dividml « 
certain nmn^r oif times, lAie sarae divisor mc£11 obYiaoBljjr'l^e 
contained, 

In double that dividend^ ttoiee as many timee ; 

In three times that <£vidend, thrice ak man/ tioiea. HenM, 

Jf the ditiaor Terpxiim the same, biult^lytng the dividend *jr 
any nuMer^ is in effect multiplying Me quotient iy that 
nurriber, .-•.'.- 

Thus, 4 is contained )n '12, 8 times f m 'tv^d .times lij or $4, 
4 is contaiue|J ,0 tiuie^ ; (i. e. twice 8 times \) in S times 1^ or 
86, 4 is qontaine<i 9 times ; (i.e., thrice 3 times;) 'iic. " 

84« Again, if a givep. divisor is c^H^tainod in a givoi) 4^^^* 
dend f^ o^taia ipioli^ pf tii]W» theiii^a ^ivia^r ia c(N|tai|i«d, 

In ^a^that dividend, haJf^A cuany tim^; ^ . 

In a third of that divided, a third as many times, 4c. 
Hence, 

J(f. the divisor rcTmUm the scme^ dividing the dividend iJ^ 
any number, is in effect dividing the quotient iy iha^ number. 

Thus, 4 is cot^te^d in :j4j 6 tinaes ; in 24-^ or iS,^ialf o^ 
24,) 4 is contained 3 times ; (i. e. j^alf of 6 times ;) in 2|-r-$ or 
8, (a thir4 of 24,) 4 is contained 2 times^ Q, e, §l third of 6 
times :) .^c, 

a5« If a given divisor is contained in a given dtTi^diid a 
certain anmber of titfiet, then, in the asm^ divMaAdi 
Tmoe tiia^ diviaor ie aontaiBad eoly Aoj/'aa vanf times ; 
Three times that divkor, a tkird aa many tiiaaa, &e. Henoa, 

IftJte dimdmd remains the wamu, tm^piying the dmiiwr hy 
any mmhm', is in e^M, Mvidmg the quotfkht Jyy ^at miniber. 

Quest.— 82.. Ujwn what does the value of the quotient depend? 83. If the 
dlvisbf rtJmftih's the patn^; vThH \a the • ^tmd' (it multiplytog thedivtdeMt 
sj. What is the e£»i$ of di«Miilg the diTidead } 



AR!F8»^2r-88/t.] IN »IYItIOK. 89 

Thus, 2 is coDtained in 12^ 6 times ; 2 times 2 or 4, is con- 
tained in 12, 3 times*^; (l. e. half of ^itme&O 3 times 2 or 6, is 
contained in 12, 2 times ; (i, ^. fi thpd of 6 times;) ^. 

86« If a given divisor is contained in a given dividend a 
oertain |mmb«r of pim^ tSien^ in tbe aame dividtad, * 
Bal/iii&t diyjsor jb Goi^i^oittpise ^ ma^J ti^^.i > , 
A Airi. fj£, tlukl divii^r^ ikr^ time^.%t^ mai^ timas, &c. 
Hence, ' 

If tkfdmdmiS^ rtm m i m th$ tia^niy Mndv^ the iMm* ly any 
wmrAeTy it 4t^ t^t mMUiplyi^ the qM0tiem6 Ip that mtni>er. 

ThwB, % it oontaiDed m'U, 4 tioMR: «-^0 or .a, (baif df 6,) is 
ooAtatoe^ is 24, 8 tiffied; (i. e^ twied 4 timee *) 9^8 of 2, (a 
tftird'df 6,) ii'bortaitied^ In 24, 12 tikieii ; (i. a. Oiree ' times 4 

87. From the preceding articles, it is evident that aisy given 
divisor is conta»Q^ iii,A^]r^vap4i^««d^^^ a&m^y times, 
tis.lwic4^ik^i 4iyi%Qir ia coalaiDed ia <«0mm that dividend ; .three 
times that divisor ia tflfM fi«Mr1liflt'«l[lfi(lend^ M. ' 

OMivvHi^, any gives cHvtsw ii eonteinad m Wf given 
^vidend jnst as many Dtrtie^, as half that 'div!s()i* 16 cOnUlitied 
ia«A«|^«kiat4»iMei^clr^iMri»of'4hat ii<itor, iaa'^AtP^ of that 
dividend, &c. Bemsty' 

M» ^y the rf t g iiar q ui di vid m i an^ IM muUipliei^ or both 
ditidei b^4he mim nmsikefir^ ike qvMmi wU Tti^tbe^ filtered. 

iliTW^ 41« contained in 12, 8 times'; - 
2 tithes 4 Js contained in '2 times 12, S li5[ieiiii..y. . , . 
8 times 4 is contained in 8 times 12, 8 times, &c. 

Aga&, € ii eoi^iMd ki i44 4 tkaes ; 
6-^2 is contained in 24-— 2, 4 times ; 
(l^8i9^x^66tiftQediikM4-8,4thnea^:4;ow * 

88»a. JfcM/y given mmber ia imltiplied and the product dv- 
vided^hf ^m mcjmm ke r^ iUmihfew^iffDt he eM^r^d, Tfans, 
12x5=60 ; and 60-^5=12, the given nnmber. 

Qv*rr.«-85. ff fh« dltfdeiid retttslns fM same, wh«t is fte tUfiki of uixAtlpIy- 
ing the divisor t 8B. What is the effeet of (finding the divisor? 88. What is 
tk« iAeit ifilwdf^rlsor shd dfTidMd are both nraltiplie^ or both dlYidM by the 
snns MmWrf m^, WUat is the tftfck of mltttlpl jtag >nd dlrttlliii my given 
number by tbe same Binabe^* , 
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ARTTHMETIOAL TEBMB. 

Art. 89« Nnmbers are diyided into two classes, ahgtraGt and 
eaneiyte. ♦' ' " "'•■ ' ' 

Dkf. 1. Abistroet mmfbdn are iimnbcm used'^ifho^t appll- 
catioD to- any object; ai tmd, tkrm;/M^^Jkie, &C,' 

2. Oonerete mrmlfi&Ta are ntimbers Ji^pne<!tors<rt!ie|)Wttctilar 
object ; as two peaches, three pounds, &c. 

8. NTittbet^ar«a]Mtll^ded4n«6;ifiMi0m^«cM^^ 
4. A prms number is one y^hick eiamnoi ^ proda^ed by 
mnltiplyteg any Vtto- <r move Buftlber^ together f t/c iriTch 
cannot be exactly dirided %y any ibhoU fttitfbe^, eccel^ a iMU 
and itmlf. Tfios, 1, a, 8, 5, 7, llf la^lf, W, £1^ 29, Sl,^; 
41, 43, 47, 68, 59, 61, 67, 71, 73, 79, 88, 89, 97, IQM^^ ««» 
prime nniiiJiMnu ; . ^ 

• r 

Ob8. 1. TRo led9t df^taor of 6my flntelMr Ib IffyMne ntdinier. 
8. t>ne t««klilMr'li sMd' \o 'be prime t» cif«ill^,ifHie!^a«ib'i1»tt^'dlilf »«Bh 
ber by which bqiMul>e4iM4M vilhowt a HiiafliJllii ly , , . ,f 

3. The iMipbfn of ffi^MiPMUlMta # «ifliii||4.. 4" »*>▼/* «>w>4l> < am 
given ^hQVf)^ Ijbqjiuf U can ^opily fH>|n( out oUt^mi. .. , {. ..t 

6. A mmipomU ownbeiF to cftie Wlneh is fM^tted ^ mto- 

plying two or more /otf tor* together. (AM; ^61) ~ 



2. tlie leaftier noRHft be oireM imA Iq oohrottotf iiMib««ril%Mi «fe >rt'«e 1^ 
each other with prime numbers ; for miiBbPBra tha4 |u« pritee la ea^/>t^, l^y 
themaelres be compoaiu nuii|^teE«. TbQ9 4 tfiA, 9 a»e pixoM to eaet^ oih^r, whUt 
they fira compoute naaArtlrs., 

6. An men number is one wfiiob oan ba divided by % with- 
out a remainder ; as, 4, 6, 8, Id* 

7. An odd number ia 6na wfai^ eaifM bejdMdedby 1 
without a remainder ; as, 1, 3, 5, 7, 9, 15. ^^ 



Om. All eves jiiiiDbersestept%«*.MfyN«luwMftlMia .jiUfnoiM 
are composite^ others are prime. 



Qu<«T.-<89. lato bawnuiDy elasws sm Danb«C9'4iipUe4 f. Wtel am atili'sct 
numbeif? CkMKsretat What other dtviakHi .oC.auaibar^ Is Menliooedt What 
is a (>Fime nwalMr? 0*$. When in-gftenuBUMr sai<li9^ppim#loaiialiwrf 
How jDomf priVMB ^mk^re are ^tw^i t W]^ % a fton m ^ ^t ejuw nbar » Whal la 
an even number 1 An o<ld ntiinber? Ofr». Are even aiimbera jMtea or < 
poBlte f What ia true of odd nombers In thVa Teav«c\.t 
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8. An integer is a whole number. 

9. The r e ciproc a l of a nttmber, is the quotient arising from 
dividliiji * wit l^ Ibii JMiiaber. Ibw^ tb« M«ipr*oal of 2 is 

10. The oompZem^Ti^ of a«iiimb«rf '» th» i tf^i ¥ii c < bvlween 

complement of 8 is 2, bd«an3^ 8 ta^ea fcim i9» la^et 2. ; the 
complement of 98, is iy &c. 

Q««, Ito coii&plBinent f^ a kimlMr ooosifHag of •»« Integral figure, either 
with or Withoirt iiiwilwelii, to 9maA lywi<i»artiaf tlM-auMtar frnn M. If Ukaa 

ti(^ Iflligral flguMs,.^ iW«l^ te WbgrMted fipiia l|0Oi 

11. One pLm\)ezm^fmBmate of aoK)4h«i^ w^e& ^•/St^wmt 
wffi divide tiw fa^^i wth«f i A4WHiMidtr« Tim, A ia« bms- 
iu» of 4 ; 8 ii a measure of 6. 

' 'ik^.. A^MfMri^flMWiMifV •» a nwafaMr, vfarth wiU dbri^^t^o 
ar 9n^0 numbers, without a reminder* Thoa, %}ik ^%s^ms(xovL 
meaeure of 4, 6, and 8. 

Oas. 1, ADy^aiber that neuM^tjaiHi^ qOoMn^mi^ iS^mim- Tmaiura Hietr 
«vni, their difference^ and their prodticu Thm^ 3 measiues 9 &n<| 15 ^ it atBp meaa- 
ures 15-f 9, )5*-Q, and 19x9. 

1^ ▲ waaiMf tlMft KMiwaaaoHwr, «« Aa iwlitli iiHtfNKiV''or lla j»^ 
iliict by any whole number. Thim, 6 meaaorea 13, and it Ua» nMemiai 49)^2, 
or the product of 13 into any whole oamber. 

13, I^Q mMquot pw'U ot a number, ave the paits hy which 
it can be divided without a remaiadwr. Thus, 8 and T are aH- 
quot parts (^ 21. Hence, 

Obs. The o/ifKot p^rU of a nuQikar, ipa the ftictmr»^ wMeh ^af ng lAiiiapUed 
tagettevi predMe the fivan auaUwr. 

14. When two or vmr^ nvmker^ ace ^ be aabjeeted to the 
Mftttf epermtWTL, tbej are inelvded in a pavea^heiis <), or eon- 

nected by a horizontal line placed over the m( ), called a vin- 

wlum. Tbns, the expremion (T + 4) x 8, prT+I x 8, shows that 
the )KHh of 7 and 4 (11), is to be multiplied, by 8. But 7 
+4:ic4, signHleB 'tibak 4 only is to be mult^ied by S; and the 
pi«d»et addoi to 7v 



QvaaT.^WInt la n tategerf Wliat ii tlie reciprocal of a Biiiiibt.>T What 
is the compleioent of a niunber 1 Obs. Horn ia the eoMplaiaaat of a aaaftber 
conaistiug of one integral figure, foiiad ? Hovir^ whan it liaa lnui^Latagaa fig- 
ares ? When is oae number a meaaare of ABodber ? What ia a aommea laaaa- 
are 1 WhtU are aliquqt parts of a uiunber 1 , Whea two or oiora iwhUmiv an 
to be subjected to the same operation, how is it indieatadl 
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ANALYSIS OF COMPOSITE NUMBEB8. Q 
that is, the uUimaU o* te«l ii0kiam4alf^'mhUk tileyialty be 

Exl 1. Resotre #C> Into te prime fiictoi^. 

least nambdr Uuit will divide it witbont a riinaiii> "^XwT)^" 
der. bi lik« nMiier dii4de this qnoftlM; by ?; -^ ' ^^ ' ^ 
ai^the^j^xt^volieatbapia., Xii»diYiMK,i&,%<af v. ^)iP 
witlk 6, tbe kit.qqoti<wi»iiy»tUi»fgniw fiwtoii i#^ ^)^ 
quired. Hence, . j . ^. • 6»! 

89«& ta v«BoiT«'»<;MpMfli Bonber iiit» Hs iMtaie-tEUjI^rs, 

DMd^t^yhen nurnber hp the smdtlesf nutrib^ tdhv^h wtll 
divide it without a remainder ; then divide tkiS quotient th. the 
sams^wmf^ &nd Hfkii^^nft^ite the ^f^perati-aii tflf aqu&tietit is ob- 
tained^ which can "be divided by no number grec^ferthan 1. 

Tks Mf9«mZ ^iommwitk the iast^niaUmt, mil^4kspnime 

jaoton T^futTcd. 

•■ , . . ■ . * I. «.. . . »•• 

Obs. The reason of this rule may be seen from the following considerations : 

JlrM, Chte 9«*t)«iBthf« tfiVfUftrs •!« j»r/nie Ikclot-r; fbr,- tlK^y at« the hoH fium- 
bers, vbi0i witt <llvi4o di^ givM Miiatar*Aiii tlM suootsaivai ^votteait, ipHluMt 
a remainder. (An. 89. Def. 4. Obs.) ..:,.. 

Second., the last quotient is also apriyne factor ;' for, it can not be exactly di- 
yiA9^\lTJ^9ma^ar«iQbfi,%vmt^)mAit9t^, <Art. Stt. Def. 4^ 

2. A composite number can be divided b^ «i|r.or Mb- ptims fmsimm wiOout a 
remainder, and by the product of any two or more of themi but biy no other 
numM- ^lMi^th*prMie4iaM«»afS#«f«f^3,liMr5.> No^^tTe^l^efirfded 
by S, ^ luwl ,S ; |4i«>^ 9o( ^ t X t^ 3 H^ «id If t «3 )• ft ; but br M» otter mm- 
ber. 

2. Ke^lve 94, f% 32, 84 86, 8j9„aD4 U intp pi-kae factors. 
8, Besolve 46, 48, 5]^ 5% ^, OS, ^ 69 i^tQ prime ia^Aom. 

4. BesolVe '^,72, 74, 1^ 7«, 78, 82, 8$ jpto priue faolors. 

5. Resolve f20, 124, 136, 156, 208, 145, 2>5^ iato priio# faot. 

6. Resolve 256, 344, 576, 672, 796, 864, 946, into prime fact. 
7./ Resolve 8420,18500, 46096, And d^^into prime factors. 
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QUVM.^' W«. Of H'birtfWis an <i6nipO!rfte nuihbers composed? 0*j. What 
tiheBi#tni«(M'ali in limbers? 99,V.'ffbw dtf you resolve a composite number 
inUt'M'prftn^faeiM'^ Obw. How does It appear that the divisors and last 
quotient are prime iactorfl 1 



OAKCELLATIOiN .♦ . 

ttk' OmneiBllatkin m tb* HMAod m4 cmlamsldiig «ritiuneti- 
cai ^p^vtMam \)9^4*0tmg ^pittlfmgUn^ 

Ota. 1. Hie term Mwtif, It fttaBttMiittfal mM^ to ir«i» •kI, or ya^t. 

% i?W i pnK ii mi > ^ f UM H n to ^iW>' iH, W<»«fctM^ <t«*i»r «i^ 4»iii»aA tove 
eommam, fmeUn'*^ and eqieciallj to tl^a dflit of expnples wbicl^ involve both 
mnitiptieatien and dtottioN. 

Bat it is mp^ed ivfth tBejiimH a<PMHiB» to laJMUHiaf Qnm^"' ^a«- 
<ira« to Sfnp/« ones, MutHplitt^mmmmA JMmiaim «t Wmm^M^SimpUmA Com- 
p»und Prtpartimu 

M«a. We have 86^ tiiat dlvi^on is finding • (^otlent, 
which mnltiplied into th« $vis«rwill produce tbe dividond. 
(Alt. 'i&^ ^if, therefore, the dividend is resolved into two 
eiieh faetors il)a^ one of them is thd divisor, the other factor 
wiU be the ^otient. Soppose 42 is to be divided by d. I7ow 
the factors of 42 are 6 and 7, the first of which being the di- 
visor, the other must be the quotient. Therefore, 

Canceling ti factor of any nufnber^ dkidei ijui number by that 
factor. Hence. 

H* Wb«a tbe dlvis4|r is s fMSlor^ the dividsBd, 

Cancel hM the dimeor &nS 4he fS^c^ 0f the dMdend to 
toTdck it is equal ; and the¥mhmimnff factor efihe Umiend leUl 
he the quotient. "• .. •. r ., , 

1. Divide the produbt of 19 into 35 by 19. . 

Svgfestian. — Cancel the 19, which is com- Operation. 
mon both to fhe dlvii^or and dividend, and If )25 X 3f0 
26, 1*ie oUber ftelor, Isthe Qikyllettt - • 25 Ans. 

Om. 1. U 9k»rM IM pbaonrad, wlieaarfH: s Actor capoeM, la «qw^ to the 
wtmber itself ^ tbe teure 1 either exprened or understood, ia always left ; for if 
^AnfUbefiftATl^^y itself, the quotient 1b iflwal^ I. CAft8S.Oha.) ' 

f . Wb«il fl» 1 ttot M^iiiA OM MlrfR^ftb- or MitiHr fur itniUkiitMi^ of a 
fraction, it may be difli^agaitled ; for, inuftt|ilylift or dlTt&« « tittfiiber hf ],tloea 
not alter OieDiinliep. (Ar^45,8l Oba.4.) Wutw^mi:^} mmf^ik tb9 divi- 
dend, or nwrnerator of a fraction, it performs an important office, an^ mg^ be pre- 
served. 

-- 1 

QuKST.— 90. What is Oaneellatiaii f Oh, WiMt Is mMulf by tbe tertn cancel? 
To what rules ia caacallstiod «|]^|)tleakte f Mm, W%m IK t h e a fl oa t rff aaneaUng a 
finctor of any numbert tl. When Iha 4MMr la a^iMtor^if th^ A iv ld aa d , horn 
doyoapreoeedf / .. . 

* Birk's Arithmetical Ck^Uectiona, London, 1764. 
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2. Divide 85 x 31 ^y 85. 4. Divide 75 x 40 by 40. 

8. Divide 76 x 68 by 58. " 5. Divide 63 x 28 by 7. 

8u^egtim,-^^:at4:y<K^ ooBseqMbtfy ike '^^o/lofe. 
whole dividend is eqnalto «8 x 4 xT. W© tbwt* *)«X4X? 
fore eftDMl ik# -7^ wkieb !• a factor cwnnw* M2 Jhis, 

both to t!h<6 ©ViUfCllcr Snu tW^ fRirlBOl. xn© pfOWIdr'^ W )t 4, 

the other factors of fhe dividend, is the a^Wer required. 

6. Ib i» tbiMi M^tew MMMijr tiflMa-^ ? jint. dM. 

7. In W ttocs^B, hem mxafMltom 71 * 

8. In 48 times 133, how many times 8? 

9. Ki ^ ttmes 156, how many thnes tt ? 

10. DlvWe 166 5< 2 x 7 t)y r X*. 

SyggesliQU, — ^We first cancel the factor 7, Op^rfMo^. 

which i« Qoni»mon to th^ divisor and divi- f X8 )168X2xy 
dend, tUea ^ivide the product pf 108 ir^o . 9)336 

^^y^-' ! ': / . .' . ,„. : U2\.4;z4. 

11. Divide th^ psodoet o^ 21 into 4 into 9, by the product 
of 3 into 7 into 2 into 3. 

Suggestion. — The product of 3 x 7 Operation, 

is 21; we4li)0t«fore4aiM$el4)l«fA<»> #XtX'9^<9)I^X^>i^9 
toni.^ aBA74ft tbe4UviM)iv#ii4 ^» . ^3^ 

21 la tb» 4iv4defM3.. Tken 4iv)di«g ^ ~^'A!M 

the product of 4x9 the remaining 

factors of the dividaud by the -iw^duoi of 2 x 8, the remaining 
factors of tlje divisor, Ve have 6 for the quotient^ Hence, 

tt« Wbw, the divisor and dividend Itave ppmvfwn fitctors. 

Comul the ^toTi eomm^t ^if^fh ^ 4|^ ^^^9^ ^ pr^dmt 
of the remaining faetora in the diiiderid hy the prodtiet of those 
Temct'^fi^'ni^ fn' tft^ iffbhof, chid tf^^^wtfttient ii>m o# fA^ Hf^weit, 

Obs. V Ctop.off more (JMlAHl ip tbf divisor Ufcw io|ritber, «po equa^ to mm 

12. Ditiflb ilM pmhMl of 7^^^ 15, Ani 6 by tba prodoet of 
6, 7, and 8. 

13. Divide the product of 6, 3, 7, and 4 by 12 into 6. 

14. Divide the j;>j;oduct pf % 2^yS4ii 15 by 30. 
15JDi¥i4(» Um pr«id«#t oi 5^ ll^juid 56 by 7 into 8. 



■ I I i iaii^ '1^ ■■ n iw " ■<■»■■■ ^ m j 'w m i i» bt- ■ »t 



QuAT.— 98. When tbe dlviaor bb4 diTidend bsre conunoB ftcton, bov 
proceed? 
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s«EATnr ooiaiDK divibor. ^/ 

9S» A Common Ditisor is A iKrinber which will iitJtefe two 
or 7»(?r» fljMnbers wtthout k remainder, Thns, % is'a ccmimon 
divisor of 4, 6, 8': 13, le. 

944 The Greafesp Common DivUor c£ two or more xwrnbers, 
is tiie ffreateat number which'wUl diviae each pf |ihein without 
a Remainder. Thus, 6 is the greatest common, divispr of 12, 
18, and 24. 

2. Nambeni wl4e)i |m^i« no cfpiwfift wf^smn 9f dinimr, 9fHl^ tlun i| are 
said to be ine0mm$iunrMe, fboB, ll an^ 17 are iBComjnenaunible. 

3. It will be seeii tUMt a e^mmm Hviior <^ two or more numberd, to aifliply a 
factor which is vmimm ttf IhoM lltilift*nl| aMi ih»'|>Mi<iii ■iiiiMiii diiMMr to 
tbe j;rMC«»tfhaM'e«NPn»aiiio.)heBii.. SeMe,. 



J^iidt't^'ed^ itttif(bfft*Xfit<^ fcio dr ffwrd Jh6ttjir$^ 4ne of which 
thall be ammon to alt tfi^ gvoen numb^f (Att. 86.) 

Obs. If the girea numbera have ooi a common factor^ they cannot bave a 
common divieoi' ff^er-Miaii 1 ; eenaeqnent^, thi^ ai% 'cHber i^rltae immbeia , 
or ai^ivUna tqtea^iiMaar. {AMi.S»,l^^i^^U 

J^grtfiWnHQ f9lltiriag,fiu)(4 mapr ly^ Umi jkoa^ne^ ^■jMM«^P' ^Mi>< pj ^ Yi|ii>r8 : 

1. Any uuoibe'r ending in d, also any even number, as % 4» 6,.&c,« m^ be 

divided-bylL ' ' -" '.-'■■'■■•• .-•* .■ ..-..,-,.:. j . 

2. An>r«Mnb«i«H«li«lB&or4^iiarb»dlvMKrh7jSk . 

3.JM|7,M»iaH^fBad^)^4P;(l^awS!J^div4d^ . . 

4. when tbe tif oW))t band tfgure^ are divisibje by 4. the whole number may 
be«vMedby4. ' ' 

& IfU^^lbnp 4Bl**BaM0l«db tf an^ iiiili ii^lHtlim l»y H the '■Into 
to divisible by 8. . 

Ex. 1. Find a common divisor of 8, 10, and 12. 

Analfffy. — 8.. may \^ j^e^olvej into tfa^ faptoi^ 2^^n^i^ that 
is, 8=^2x4; 10=^3x5; and l2=2x^.!^ TJie factor $ is com- 
mon to each nmaber jind is tlierefore a common divisor of them. 

2. Find a common divisor of 9j 15, 18, and 24. "^ 

S. l^nd a common divisor of 16, 20, and Sf6. 

4. F'md a «omnOQ dhrkor of 91^, M, 75, andf 8<l. '^ 

5. Rnd'ai»6tolrioftdtvte«roll4iiaadl94. . 
«. Find ixMimttbQdi9lMro#]M and 4«M. 

QuKST.— 93. What to a cemmon divjao^ ? 94. What to the ireatoet common 
diviBor of two or more nnmhers ? O^. Wh«t to a eommoa divisor aomotimea 
called ? 95. How do you find a common dlviser of two or nuve numben 2 



M GRBATBST HOMMOH NTISOR. [SbOT. ¥• 

7. What i3 the greatest common dmsor of SO and 42 ? 

Suggetti(m.-T'I>ivi6xD^ 42 by 8.0,. the remain- Operation* 

der is 12 ; ttief OiiiiidiD^. ao Ohe preoediog dl- 80)42(1 

visor) by 12 (the last remainder) the femain^r. , ^ 

is 6 ; finally, dividing 12 (the preceding divisor) 12)30(2 

by 6 (the last reraaindor) nothing i*emains; ~1 

consequently B, the last divisor, is th^ greatest . ' €)13(2 

common divisor, fience, 1* 

M« To findth^greatet^ciffm^'^ym^ imqib«r8. 

IMtfSe the ^eater nwtnJb^ ,9^ ^ Ssn ; thm dvoide the pre- 
ceding divisor h^ the last rema^nd^r^ and sp^o^ tltl nothing re- 
maim, . TAs la0tJiBsmit.miiilm^tJU 0rsfSUi$t common di^^ison 

Demonstration, — Since 6 Id i. measbfe of the last dividend 
12, in-A^ -tokiMBB flko^il oMit Aarafbra be a meaeivis of 
the preceding dlvidand 3(1; hecauae,.9Q^KJl%,-Ht; iipw.34^ is 
one of the gijif6ni;ipij(ibe):s. Again, sinoe % measored 1^ and 30^ 
it must also mei^ure their sum, viz: 30 + 12, or 42, which is 
the other given auoJi)er. (^it. Sd. 0ef. 1^ Uliia^) 

8. What is the grcfatftst doiftmdn divisctt* of t» anfl 1^ T 

9, Wliat la'iiitB gT<*test cbrnmott dltidof of f 1 and IIT T 

10. Find the greatest common divisor of 247 and 823. 

11. Find the greatest ^OHtaidtt divisor ^f 086«id4«6b 

12. What is th^ grel|teM isommon dtvisOr of tl45 and «#71f 
Of 464820' and l894b ? Of 638296 and 338881 Of 18096 and 
299d2liei£iOi04«aaiM4ft8? Of 24AI««0i A06488»f 

97* To fin^ tl^e ^efL^t^conuiiOQ diviaor of more th^ t»o 

numbers. 

Mritjfna the gredUsi eommoif, Smsof <^ am/y two of Ihs given 
numbers j then^ that of the common dh^sor thiu obtained and 
of another given nunwiry and so on throi^gh all the giten fivm' 
hers. The last common, di^ikof.fiywnd^ mU he the one r^S^^ired, 

13. What ia tW greatest con. diYisor of 6a, 106, acui 140? 

14. Find the grealttfi «wm&o& dirMor of 16, ft4^ and 100. 
157Find the giMtaat aommon diviaor of 4iHI, 744^ aad 1044. 

QuKBT. — Obs, ft two tiumbefrs have not a oomiDon Actoi', what is true of tbenn 
as to a ebminon diviaor? 96. RoW Aoid tlM gre^tmt eommon diyiior of two 
aaofbenf P7. Of mare than two? 



I 
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least! COMMON MULTIPLE. (^ 

98« A multiple is a jaamber which can be d4i9ided by another 
number toUhout a rmMdnder. Thus, 4 is m mnltipl* <rf 2 ; 10 
is a mnltipie of 5. 

Obs. The term multiplej to tt«m tke latfai MnOylM, irklch •ignltM mmu^ 
/old, or containing many timet, 

99« A common muUi^U is a nmnber whidi can be dmded 
by two or ttiot^ nt^m^^rs mthout a remainder. Thus, 12 is a 
com. multiple of 2, 8, and 4 ; 15 is a com. multiped of 3 and 5. 

Obs. -a eommon maltiple is aeomposile «uxnbef,of which eachtif tibe given 
Dombers most be a factor; otherwise it eould not be divided by them. 

100* The continued product of two or more given numbers 
win always form a commt>n multiple of those numbers. 

Obs. The same numbers, therefore, may have an unlinuted number of common 
mnltiplee ; for, multiplying their continued product by any number, will form a 
new common muffiple. (Art. 99. Obs.) 

101 • The least common multiple of two or more numbers, is 
the least number which can be divided by each of them without 
a remainder. Thus, 12 is the least com. multiple of 4 and 6. 

Obs. The least common multiple of two or snore niunbers, is the product of 
an the prime lectors of the given numbers, each fhctor being taken as many 
times, as are equal to tte gretete»t nutttkner of tt«i«B tt ia twmk to elllier of 
Ow givMi numbers. For, a numl)er^whic]i does not contain all the priqne fac- 
tors of either of the given numbers, cannot be divided by that number, and 
therefore Is not a common multiple of them. (Art. 8D.i. Obs. d.) On the other 
hand, if any prime factor were employed moreUmee than It is repealed as alhc- 
tor in some one of the given numbers^ tb«i the product would not be the U^tl 
common multiple. 

15. Find the least oominon mtiltiple of 6, 10, and 1^. 

Analysis, — By resolving the given numbeiss ^ == jS X $ 
into their prime factors, it will be seen that 10i=Jix5 
the different factors are 2, 8, and & Kowthe 12=2 X 2 X^ 
greatt$t number of times that 2 k fo«»d in 
eitb^, is two; therefore the 2 mnst be taken twice in l^e pro- 
duct, and the other 2s must be rejected. Again, 3 is found 
only once as a factor in either of the given numbers, conse- 
quently it must be taken once in the product, and the other 3 

QUKST.— 96. What is a multiple? 99. What is a oommon multiple? 100 
How may a common multiple «f two or more nuttibers be found ? Oba, How 
naoyeoBiBMm B w tf t ip l eB nagr llwre Ito •f anyglvtsn numbersl 101. What to 
the least commoa <Bultipto4>f tw« or mora nnmbaia) 
T.P. 4 
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be r^ected. Finally, 5 is found only o.iee^ and therefore must 
be taken once in the product. Now, i) x 2 x 3 x 5=60, which 
is the least common multiple of the gi^tBn numbers. 

Suggestion, — Write the given numbers Operation. 

in a line, and dividing by 2 the small^t 2)6''10"]2 

number that will divide any two of tl^m 3)3" 5" 6 

without a remainder, set the quotient! 8, ^,, ,, ^ 

6, and 6 in a line below. Next divide^this ovSViiV2=:60 
line by 8 and set the quotients and mndi- 
vided number 5 in a line below as before. Finally, multiply 
all the divisors into the quotients and undivided number in 
the last line, and the product is the answer required. Hence, 

102* To find the least common multiple of two or more 
numbers. 

I. Write the gvoen numher% in a horizontal line^ and divide 
by the smallest number which will divide any two or more of 
them without a remainder^ setting the quotients and undivided 
numbers in a line below, 

II. Divide this line and set down the results as before; thus 
continue the operation till there are no two numbers which can 
be exactly divided by any number greater than 1. 

III. Finally y multiply aU the divisors and numbers in the last 
line together^ and the product will be the least common multiple. 

Ob8. 1, The reoion for dividing by the smaUeat number, is because the least 
divisor of every number is a prime number, and we wish to reaolTe the given 
numbers into their prime factors. If we divide by a composite number, it may 
have a factor eomman to some of the quotients, or undivided numbers in the last 
line which must be reflected, or their continued product will not be the least 
common multiple of the given nombera. (See Note 3. p. 99.) 

2. The o^'eec of writing the numbers in a horizontal line, is because (his ar- 
vangement enables us to resolve all of them into prime factors at once, and at 
the same time, reject those fhctors which are not to enter into the product. 

3. If tho given numbers are jnime numbers^ or are prime to each other, the 
eontinned product of them, will be their least common multiple. Thus, the Ipast 
common multiple of 5 and 7 is 35 ; of 8 and 9 is 72. (Art 95. Obs.) 



Quest.— 10^ Hov^ is the least common multiple of two or more numbers 
found? Obs. Why do you divide by the smallest number that will divide two 
or more of the given numbers without a remainder 1 Huw does it appear that 
dividing by any number that will divide two or more niimbern without a re- 
mainder, will not always produce the least common multiple? Why write the 
given numbers in a horizontal line I What is the least common multiple of tiro 
or more prime nomben, or numbeia that are prime to each othitr? 
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16. Find the least oommon multiple of 6, 8, and 12. 

Mnt Operation. Second Opfiration. 

2)6^^8^ 6)6"8"12 

2) 3^^4^' 6 2)1"8" 2 

3)3"2" 3 l"4" 1 

1"2" 1 Now 6X2X4=48. 

2X2X3X2=24 ^>w. 

Abtel.— In the first operatioD we dlTide by the ntaUut numbers wbteh wlU 
diTide any two of the given numbera without a remainder, and 24 the product 
of the divisors, and the numbers in the last line, is the true answer. 

3. In the second operation, we ^ivide by 6, then by 2. But 6 is a compo- 
site number and contains the factor 2, which is common to the 4 in the last line ; 
consequently, the continued product, though a eommom multiple, is not the leagt 
common multiple of the given numbers. It is twice too large. Bonce, 

3. It will be seen that **■ dividing by any number, which will divide two or 
more of the given numbers without a remainder,** according to the rule some- 
times given, does not always produce the least common multiple of the given 
numbers. 

17. Find the least common multiple of 4, 9, and 12. 

18. Find the least common multiple of 16, 12, and 24. 

19. Find the least common multiple of 15, 9, 6, and 5. 

20. Find the least common multiple of 10, 6, 18, 16. 

21. Find the least common multiple of 24, 16, 15, 20. 

22. Find the least common multiple of 25, 60, 72, 86. 

23. Find the least common multiple of 68, 12, 84, 72. 

24. Find the least common multiple of 54, 81, 14, 68, 

25. Find the least common multiple of 12, 72, 86, 144. 

26. Find the least common multiple of the nine digits. 

27. Find the least common multiple of 17, 29, and 68. 

28. Find the least common multiple of 8, 9, 55, and 49. 

29. Find the least common multiple of 720, 886, and 1786. 
so/Find the least com. mul. of 8, 12, 16, 24, 86, 48, 72, 144. 
8i. Three men start from the same place at the same time, 

to go round a circular field ; one of which can travel the dis- 
tance in 8 hours, another in 10 hours, and the other in 12 
hours. In what time will they all meet at the starting place ? 
82. At the time of meeting, 8 others joined the company, 
one of whom could perform die distance in 6 hours, another 
in 16 hours, and the other in 18 hours : when will the six 
meet at the place from which they started^ Ara,^^^\x« 
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SECTION VI. 

FRACTIONS. 

HENTAL SZEBOISEB. 

Abt. 198* When a number or thing is divided into two equal 
parts, one of these parts is ealled an» ha^. If divided into 
three equal parts^ one of the parts is called (yae third ; if di- 
vided into four equal parta^ one of the parts is called oris 
fourth or one qua/rter ; if into ten^ tenths ; if into a kundredj 
hundredths^ &c. That is, 

When & number or thing is divided into eqiuil parta, the 
parts take their name f]x>m the number of parte into which the 
thing or number is divided. 

104* The valw of ons of these equal parts manifestly de- 
pends upon the number of parts into which the given number 
or thing is divided. Thus, if an orange is successively divided 
into 2, 3, 4:, 5, ^c. equal parts, the thirds will be less than 
the halves; the fourths than the thirds; the fifths than the 
fourths, &c. 

Ex. 1. What is one half of 2 cents ? Of 4 cents f 6 ? 8 ? 
16? 18? 20? 24? 80? 40? 50? 60? 70? 80? 100? 

2. What is one third of 6 cents ? Of 9? 12? la? 

Obs., a Aa{f of any Mimliar, ii win bo peroftnA, is equal to as maay onita, as 
8 is coiKained timM in tbai naniber ; a third of a number is aqoal to as many 
miita, as 3 is contained times in the f^ymi number ; h fourth U equal to as manyt 
as 4 is eontalned in it, 4tc 

S. What isathurdof 181 21? 24? 27? 80? 36? 891 45? 
60? 42? 54? 75? 



QirB8T.^14^. What is meant by coe half 1 What is meant by one third ? 
What is meant by a fourth ? 3 fourths 1 What are fourths sometimes called 1 
What is meant by fifths ? By sixths? Bigfaths ? How many sevenths make a 
whole one 1 How many teaflis? What is maani by twentieths X 'By hun* 
diedtha? ^fWi aaumber or thing ia divided into equal parts, fh>m wh^ do 
the parts take their name 1 104. Upon what does the value of one of these equal 
/laris depend? Which is the greater, a sixth or a fourihl A seventh or^ 
taatitf 
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4. A fourth of 20? 24? 28? 32? 86? 40? 44? 48? 

5. A fifth of 25? 30? 36? 40? 45? 50? 65? 60? 100? 

6. A sixth of 18? 24? 36? 30? 48? 60? 54? 42? 72? 

7. A seventh of 28 ? 85 ? 21 ? 42 ? 56 ? 49 ? 63 ? 

8. An eighth of 24? 40? 82? 64? 48? 66? 72? 88? 

9. Aninthofl8? 36? 27? 45? 54? 72? 63? 81? 99? 

10. A tenth of 40? 60? 50? 80? 100? 90? 120? 

11. What part of 2 is 1 ? Ans. One half. 

12. What part of 8 is 1 ? Of4f 5? 7? 10? 15? 19? 

13. What part of 3 is 2 ? 

Suggestion. — Since 1 is 1 third part of 3, 2 must he two 
times 1 third part of 3, or two thirds of 8. 

14. What part of 5 is 2 ? 3? 4? 5? 6? 8? 9? 15? 

15. What part of 8 is 3 ? 7? 6? 9? 8? 12? 15? 19? 

16. What part of 17 is 5 ? 8? 9? 13? 15? 16? 20? 

17. What part of 100 is 18 ? 29 ? 68 ? 75? 92 ? 99 

18. If 1 half an orange cost 2 cents, what will a whole orange 
cost? 

Analysis. — If 1 half of an orange cost 2 cents, 2 halves or a 
whole orange, will. cost twice as much; and 2 times 2 cents 
are 4 cents. A whole orange will, therefore, cost 4 cents. 

■ 19. If 1 third of a pie cost 4 cents, what will 2 thirds cost? 
What will a whole pie cost ? 

20. If 1 fourth of a pound of ginger cost 8 cents, what will 
2 fourths of a pound cost ? 3 fourths 1 What will ,a whole 
pound cost ? 

21. If 1 eighth of a yard of cloth coet 2 shillings, what will 
8 eighths cost ? 5 eighths ? 7 eighths ? A whole yard ? 

22. If 1 third of a harrel of flour cost 3 dollars, how much 
will a whole harrel cost ? 5 barrels ? 8 barrels ? 

23. If 1 sixth of a hogshead of molasses cost 5 dollars, what 
will be the cost of 1 hogshead 7 Of 10 hogsheads ? 

24. If 1 pound of sugar cost 12 cents, what will 1 half a 
pound cost ? 

Analysis. — ^If 1 pound cost 12 cents, it is plain that 1 half 
a pound will cost 1 half of 12 cen^ ; and 1 half of 12 cents is 
6 cents. Therefore, 1 half a pound of sugar, at 12 cents a 
pound, win cost 6 ceuts. 
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26. If 1 yard of ribbon cost 15 cents, how rnncli will 1 third 
of a yard cost ? 

26. If 1 pound of tea cost 4 shillings, how much will 1 fourth 
of a pound cost? 2 fourths ? 3 fourths ? 

27. If a ton of hay cost 16 dollars, how much will 1 fifth of 
a ton cQst ? 2 fifths ? 3 fifths ? 

28. What will 1 tenth of an acre of land cost, at 80 dollars 
per acre ? 2 tenths ? 6 tenths ? 

29. What will 1 eighth of a ton of iron cost, at 46 dollars 
per ton? 3 eighths? 5 eighths ? 7 eighths ?Ni 

80. If 1 bushel of corn cost 1 half a dollar, what will 2 
bushels cost ? 4 bushels ? 8 bushels ? 

Analysis. — ^If 1 bushel cost 1 half a dollar, 2 bushels will 
cost twice as much ; and 2 times 1 half are 2 halves, which 
are equal to a whole dollar. Again, 4 bushels will cost 4 
times as much as 1 bushel, and 4 times 1 half dollar are 4 
halves, equal to 2 whole dollars. 

81. If one man eats 1 half a loaf of bread at a meal, how 
many loaves will 3 men eat ? 

32. How many whole ones in 4 halves ? .5 halves ? 6 halves? 
8 halves ? 9 halves ? 

83. If I burn 1 third of a ton of coal in a week, how much 
shall I burn in 8 weeks? 4 weeks? 6 weeks? 10 weeks? 12 
weeks ? 

84. How many whole ones in 4 thirds, and how many over? 
In 6 thirds ? 8 thirds? 11 thirds ? 14 thirds ? 

86. If a horse eat 1 fourth of a bushel of ^oats a day, how 
many will he eat in 6 days? In 8 ? In 16 ? In 12 ? 

36. If a boy can saw 1 eighth of a cord of wood in a day, 
how much can he saw in 6 days ? In 12 days ? In 15 days ? 
In 24 days ? 

87. If 12 oranges were divided equally among 4 boys, what 
part of them would each boy receive ; and how many oranges 
would each have ? 

Analym. — 1 is 1 fourth of 4 ; hence, 1 boy must receive 1 
fourth part of the oranges. Now 1 fourth of 12 oranges is 8 
oranges. Therefore, each boy would receive 3 oranges. 

88. A haUder employed 6 men to do a job of work, for 
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which he gave them 24 dollars : what part of the money did 
1 man receive ? 2 men ? 3 men ? 4 men ? How many dollars 
did 1 man receive ? 2 men ? 3 men ? 4 men ? 

39. If 5 yards of cloth cost 40 dollars, what part of 40 dol- 
lars will 1 yard cost ? 2 yards ? 3 yards ? 4 yards ? How many 
dollars will 1 yard cost ? 2 yards ? 3 yards ? 4 yards ? 

40. 2 is 1 third of what numher ? 

Analysis, — ^If 2 is 1 third of a number, 8 thirds or the whole 
nnmber, mast be 3 times as many ; and 8 times 2 are 6. There- 
fore 2 is 1 third of 6. • 

Or thus, 2 is a third of 3 times 2 ; and 3 times 2 are 6. 

41. 4 is 1 fifth of what nnmber? 1 sixth of what nnmber? 
1 third ? 1 eighth ? 1 fourth ? 1 seventh ? 

42. 6 is 1 third of what number? 1 fourth? 1 seventh? 1 
tenth? 1 ninth? 1 twelfth? 

43. 5 is 1 fourth of what number? 1 sixth? 1 eightli? 1 
eleventh ? 1 twelfth ? 

44. 8 is 1 seventh of what number ? 1 sixth ? 1 tenth ? 1 
ninth ? 1 twelfth ? 

45. 4 is 2 thirds of what number? 

Suggestion, — ^First find 1 third. iNTow if 4 is 2 thirds, 1 third 
is 1 half of 4, which is 2 ; and 3 thirds is 8 times 2, or 6. 
Therefore 4 is 2 thirds of 6. 

46. 9 is 3 fourths of what number? 

47. 8 is 4 fifths of what number ? 

48. 16 is 4 ninths of what number ? 

49. 20 is 6 eighths of what number? 

50. 32 is 8 twelfths of what number ? 

51. What is 2 thirds of 24? 

Analysis. — 1 third of 24 is 8, and 2 thirds is 2 times as 
many, which is 16. Therefore 16 is 2 thirds of 24. 

52. What is 3 fourths of 1 6 ? Of 20 ? Of 28 ? Of 40 ? 

53. What is 4 fifths of 15 ? Of 20? Of 25? Of 40? Of 55? 

54. What is 5 sixths of 18 ? Of 30? Of 42? 54? Of 72? 
56. What is 3 sevenths of 28? Of35? Of 42? Of56? Of 63? 

56. What is 3 fifths of 4 times 10? Of 5 times 9 ? 

57. What is 5 sixths of 8 times 12? Of 5 times 12? 

58. What is 7 ninths of 6 times 6 ? Of S Um^ ^\ 
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EXERCISES FOB THE SLATE. 

105* When a number or thing is divided into eqtial pcMrts^ 
as halves, thirds, fourths, fifths, &o., these parts are called 
JPracti&n$. Henoe, 

A Fbaotion denotes a part or parts (^anwrnber w thing, 

Ob8. Fk«cti<niB«rB UMd to exprew parts of a ttUeetUm <tf tUnga, aa wen aa 
of a single UuDg ; or parte of any number of units, aa well aa of ene unit Tbua, 
we speak of 1 third of »tz oranges; SUflha of 75, &c In this case the coUec 
tson, or nun^r to be divftled into equal parts, is reg^anled as a vhole, 

106* Fractions are divided into two classes. Common and 
Decimal. (For the illustration of Decimal. Fractions, see 
Section VIH.) 

107* Common fractions are those which arise from dividing 
an integer into any number of equal parts. 

They are expressed by two numbers, one placed over the 
other, with a line between them. For example, one half is 
written thus, ^ ; one third, ^ ; one fourth, | ; nine tenths, ^. 

The number below the line id called the denominator^ and 
shows into how many pwrts the number or thing is divided. 

The number above the line is called the numerator^ and 
shows how many parte are expressed by the fraction. Thus, 
in the fraction f , the denominator 8, shows t^at the number is 
divided into three equal parts ; the numerator 2, shows that 
two of those parts are expressed by the fraction. 

The numerator and denominator together, are called the 
terms of the fraction. 

Obs. I. The term /rMtiea, ia derlTed flrom the LaXIsk ,/racCia, which afgniflaa 
the act «if bretUcing'j a broken pmrt or piece, Henoe, 
Fractions are aometimea called broken numbers, 

3. Common flractiona are often called vulgar fractiona. Thia term, howeTer, ia 
Tery properly falling tnto disuae. 



QuxsT.— 105. What are fhustions? 106. Into how many classes are fractions 
divided? 107. What are Cummon Fractions? How are they expressed ? What 
is the number below the line called? What does it show? What fa the num- 
ber above the line called? What does it show? What are the numerator and 
deoominaXor, taken together, called ? Obs, What is the meaning of the term 
AaeUoa f YFiaat are common firactlonaBOiaeUmM called ? 
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3. The number below the line is called tbe denominttor^ becaaM it gtvw the 
name or deuoininatioa to the firaciiou ; as, halves, thirds, flahs, &c. 

The number above the line is called the numerator^ because it numbers the 
IMurts, or shows how many parts are expreesed by the fraction. 

108» Common Fractions are divided into proper^ improper 
nmple^ Bompaund, complex^ and miaed numbers. 

A proper fraction is a fraction whose numerator is lew than 
its denominator; as ^, |, |. 

An improper fraction is one whose numerator is eqttal to^ or 
greater than its denominator ; as, f , |. 

A single fraction is a fraction which ha§ but one numerator 
and one denominator, and may be proper or improper; as, |, |. 

A compound fraction is a fraction of a fraction ; as, f of |. 

A complex fraction is one which has a fraction in its nume^ 

2-4 2' # 
rator, or denominator, or in both ; as, -^» — » -|» ^ 

A mixed number is a whole number and a fraction written 
together ; as, 4|, 25|^. 

Obs. The original notion or definition of a fraction appears to hare been, thai 
it was a part of a unit. But it was seen, that those ezprnsioBS whose numerator 
is equal to, or greater than their denominator, as 5 fifths, Iburths, lu^, did not 
come under this definition ; tiherefore they were called improper f^-actip"*. 

Although it is not accurate to eali 5 flftha, or 9 fourths a part of a units there 
Is no inaccuracy in calling them fractions ; for they denote partt of an integer, 
(Art. 105.) The impropriety, therefore, belongs not to this class of fractions, but 
to Uie definition which limits the meaning of the term fraction^ to a paH of a 
tiii«e,and, eonsequently, is. not suflteiently e(NRiM-«ll«ii«to« .to eoTor the whoto 
Sroiuid. 

Bead the following fractions, and name the kind of each : 

■a 6. 9 . 17. lis. 235. 4373. 5670. 7235. 6007 

*- T» nr* fyi as 1 iTf> tsair* ¥jn» *2iT» WfiS' 

2. f of fl; if 4rf ff of 7; ff of ^ of 1000; f} of 6f 

3. 7|; 29?; 41 Jj; 273 J||; 4278Sff ; 706|S?; 886^, 

199$ Fractions, it will be seen, both from the definition and 
the mode of expressing them, arise from damdon^ and may be 
treated as expressions of imexeeuted division, the numerator 
answering to the dividend, and the denominator to the divisor. 
(Arts. 67, 105.) 



Qdkst.— Why is the lower number called the denominator? Why is the 
upper one called the numerator? 108. How are common fractions divided? 
What is a proper fraction? An improper fracti(»n? A siiifple fraction? A 
compound fraction 1 A. complex fraciiou] A mixed number? X09. Froitf 
what do fractions arise ? 
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llOt The value of a fraction is the quotient of the numera- 
tor divided by the denominator. Thus the value of | is two; 
of I is OTije; of ^ is orie third; &c. Hence, 

lilt J(fthe denominator remain8 tJie same, multiplving the 
numerator by any number, multiplies the value of the fraction 
by that number. For, the numerator and denominator answer 
to the dividend and divisor ; therefore, multiplying the numer- 
ator is the same as multiplying the dividend. Now multiply- 
ing the dividend, we have seen, multiplies the quotient, (Art. 
88,) which is the same as the value of the fraction. (Art. 110.) 
Thus, the value of |=2. Multiplying the numerator by 3, the 
fraction becomes y , whose value is 6, and is the same as 2 x 8. 

112« Dividing the numerator by any nurnber, divides the 
value of the fraction by that number. For, dividing the divi- 
dend divides the quotient. (Art. 84.) Thus, f =2. Now di- 
viding the numerator by 2, the fraction becomes f, w.hose value 
is 1, and is the same as 2-^2. Hence, 

Obb. with a giren denominator, the greater the nwmeratorf the greater will 
be the Talue of the fraction. 

113« If the numerator remains the same^ multiplying the 
deTiominator by any nuTnber, divides the value of the fraction 
by that number. For, multiplying the divisor divides the quo- 
tient. (Art. 85.) Thus, V =4. Now multiplying the denom- 
inator by 2, the fraction becomes f|, whose value is 2^ and is 
the same as 4^2. 

114« Dividing the denominator by any number, multiplies 
the value of the fraction by that number. For, dividing the 
divisor, multiplies the quotient. (Art. 86.) Thus, V=^- 
Now dividing the denominator by 2, the fraction becomes V> 
whose value is 8, and is the same as 4 x 2. Hence, 

Obr. With a iiriven numerator, the greater the denominator, the leee will be 
the value of the fraction. 



QcEST.— 110. What is the value of a fraction? 111. What is the effect of miil« 
tiplying the numerator while the denominator remains the same? Explain the 
reason. 1 12. What is the effect of dividing the numerator 7 Why ? Oba. With 
a given denominator, what is ihe effect of increasing the numerator ? 1 13. What 
is Ihe effect of multiplying the denominator? Why? 114. What is the effect 
of dividing the denominator? Why? Obe, With a given namerstor, what is 
tite effect of increasing the denominator ? 
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lljf* It is evident from the preceding artioles, that multi- 
plying the numerator by any number, has the same effect on 
the value of the fraction, cu dividing the denominator by that 
number. (Arts. Ill, 114.) And, 

Dividing the numerator has the same effect as multiplying 
the demminator, (Arts. 112, 118.) 

116* If the numerator and denominator are both multiplied 
or both dwided by the same number, the value of the fraction 
will not be altered, (Arts. 88, 109.) Thus, ^=8. Now if 
the numerator and denominator are both multiplied by 2, the 
fraction becomes ^/ ; whose value is 3. If both terms are di- 
vided by 2, the fraction becomes |; whose value is 8 ; that is, 

117* Since the value of a fraction is the quotient of the nu<« 
merator divided by the denominator, it follows that 

If the numerator and denominator are equals the value is a 
unit or one. Thus, J=l, ^=1, &c. 

If the numerator is greater than the denominator, the value 
is greater than one. Thus, |=2, |=lf . 

K the numerator is less than the denominator, the value is 
less than one. Thus, |==1 third of 1, )=4^^ of 1. 

Obs. The best method to estimate the comparative magnitude or Talue otttno- 
tions, is to compare them with a uiut or one, and not with each other. Thus, 
papils are often puzzled to tell which is the greater, 7 eighths or 8 seveoths, 
when they attempt to compare the giren fractions with each other ; but by com^ 
paring each with a unit, the difflculty vanishes at once. 

118« It will be seen from the preceding exercises that frac- 
tions may be added, eubPracted^ multiplied^ and divided^ as well 
as whole numbers. 

Obs. In order to perform these operations, it is often necessary to make cer- 
tain changes in the t«niMof the fractions, while thevalde remains ttie same. 

Thus, the terms of the fkuction ^ may be changed into f , J, ^ , jtc, without 
altering its value ; for in eaoji case the value is 2. Hence, 

For any given fraction, we may substitute any other fraction of e^ual value. ^^ 

QuKST.— 115. What may be done to the denominator to produce the same 
eflbct on the value of the fhiction, as multiplying the numeraitur by any given 
mmiber 1 What, to produce the same effect, as dividing the numerator by any 
given number 1 116. What is the effect if the numerator and denominator are 
both multiplied, or both divided by the same number t 117. When the numer- 
ator and denominatwr are equal, what is the value of the fraction f When tha 
numerator is th*» 1 v^f 3r, wbal ? Wlica smuller, what ? 



I 
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REDUCTION OF FRACTIONS. 

119* Eeduetwn of FrcLctWM is the process of eMnging their 
terms into others, without altering the value of the fractions. 

Case I. — Reducing fractwna to their lowest terms, 

119«a. A fraction is said to be redaoed to its lowest terms^ 
when its numerator and denominator are expressed in the 
smallest nmnbers possible. 

Ex. 1. Reduce ^^ to its lowest terms. 

/S^^«s^*<m.— Dividing both terms Mrst Operation. 

of the fraction by 2, it becomes f. 2)|^=J: then 3)|=^ Ans, 
Then, dividing both by 3, we ob- 
tain I, whose terms are the lowest to whick the given fraction 
can be reduced. 

Or, divide both terms by their greatest Second Operation, 
common divisor, which is 6, and the given ^)i%= i* -^^^ 

fraction will be reduced to ita lowest terms by a single divi- 
sion. (Art. 96.) Hence, 

120* To reduce a fraction to its lowest terms. 

Divide the numerator and denominator hy amy number whieh 
will divide them hoth without a remainder; then divide this 
result a* bqfore^ and so on till no number greater than 1 will 
exactly divide them ; the last two quotients wUl be the lowest 
terms to which the gi/oen fraction can be reduced, 

Or^ divide both the numerator and denominator by their great" 
est common divisor ; and the quotients will be the lowest terms 
of the given fraction, (Art. 96.) 

Obs. 1. The value of a fracUoa ia not altered by redodng it to ita lowest termB ; 
fur the numemtw and denominator are divided by the same number. (Art. 1 16./ 

2. When the terms of the fraction are 8mali,the fonner method will generally 
be found to be the shorter aud more convenient; but when the terms are large, 
it is often dilScult to determine whether the fraction is in its simplest form, 
without finding their greatest conmion divisor. 

2. Reduce ^ to its lowest terms. Ans, |. 

Quest.— 119. What is reduction of flractions? 1 ]9.a. What is meant by lowest 
terms of a fi-action? 120. How is a fhiction reduced to its lowest terms? Obs 
Is the value of a fraction altered by reducing it to its lowest terms ? Why n ot ? 
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8. Bedaoe ^. 4. Beduoe f 

6. Rednce |{. 6. Reduce f f . 

7. Reduce ^. a Reduce |f. 

9. Reduce ,^V 10. Reduce ^. 
11. Reduce fff. 12. Reduce j||. 

x^3. Reduce |||. 14. Reduce Jf^. 

, 15. Reduce ^?^. 16. Reduce ^}JJ. 

47. Reduce ^VfV 18/ Reduce $}}{• 

Case IT. — Reducing improper fractiam to whole or mixed Nbs. 

19. Reduce V* to a whole or mixed number. 
Suggestion. — ^The object in this example, is to Operation, 

find a whole or mixed number, whose valne is 5)17 
equal to the given fraction. But the yala« of a "if Ans. 
fraction is the quotient of the numerator d$r 
vided by the denominator. (Art. 110.) We tiberefore divide 
the numerator by the denominator, and the result is 8f . Henoe, 

121 • To reduce an improper fraction to a wkoU, or mixed 
number. 

Divide the numerator hy the denominator^ and the quotient 

mil he the tohole^ or mixed number required, 

Ob8. The remainder placed oyer the divisor, forme a part of the quoUent, and 
moat therefore be annexed to the Integral figurea. (Arte. 64, 71^ 

20. Reduce V ^ & whole or mixed number. Am, 9f . 
Reduce the following fractions to whole or mixed numbers : 
31. Reduce V- 22. Reduce V- 

23. Reduce V- 24. Reduce V- 

25. Reduce \\, 26. Reduce ^. 

27. Reduce Vt- 28. Reduce *^^ 

29. Reduce VV- 80/ Reduce VjV- 

Case III. — Reducing mixed numbers to improper fixtctions, 
31. Reduce the mixed number 15J to an improper fraction. 

Suggestion, — Since in 1 unit there are 4 fourths, Operation, 

in 15, there are 15 times as many. We there- 15J 

fore red ace the 15 to fourths, by multiplying it by ^ 

4, because 4 fourths make a whole one ; and add- 63 

ing the 8 fourths we have 63 fourths. Hence, 4 Ans, 

QuKST.— '131. How reduce an improper fraction to a whole o** mixed nam))er7 



* 
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122* To rednoe a miaed number to an in^oper firaction.// 

Multiply the whole number hy the denominator of tJie frac- 
tion^ and to the product add the gvoen numerator. The sum 
placed over the given denominator, wiUform the improper fro/c- 
tion required., 

Obs. 1. A whole number may be expressed in the form of a fraction witbont 
idtering its value, by making 1 tkc denemnuUor, This fraction, in all caaee, will 
be an improper fraction. 

2. A whole number may be reduced to a fraction of a given denominator, by 
multtptying the given number by the proposed denominator; the product will 
be the numerator of the fraction required. Thus, 25 may be expressed by V 

82. Bedace 8| to an improper fraction. Ans, V« 

Reduce the following mixed numbers to improper fractions : 

83. Beduce 9|. 84. Beduce 16{. 
85. Beduce 23}. 36. Beduce 4S^. 
87. Beduce U^j. 88. Beduce 56|f . 
89. Beduce 8<H}. 40. Beduce 725J. 

41. Beduce 45 to fifths. 42. Bedace 72 to eighths. 

48. Beduce 830 to sixths. 44.y^edace 743 to 15ths. 

Oase ly. — Beducing compound fractions to simple ones, 
45. Beduce f of f to a simple fraction. 

Analysis. — 2 thirds of f is 2 times as much as 1 third of ^. 
Now 1 third of f is ^ ; for, multiplying the denominator di* 
vides the value of the fraction. (Art. 113.) And 2 thirds is 2 
times ^, which is equal to ^, or ^. (Art. 120.) 

Or, we may reason thus : multiplying the Operation, 
numerator of the second fraction by 2, the f x t^t? 
numerator of the first, the result y, is three and ^=4 AiA 
times too large ; for we wish to find only two 
thirds of f , instead of ttoo times ^, and two thirds of a num- 
ber, is manifestly the same as one third two times that num- 
ber. To correct this, we take one third of V, by multiply- 
ing the denominator 7, by 3 the other denominator. (Art. 
113.) Hence, 



QuKST. — 133. How reduce a mixed number to an improper fraction ? Oh», 
How express a whole number in the form of a fraction 7 How reduce a whole 
number to a fraction of a given doiominator ? 
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123« To redsee eampaund fraetiens to dmph ones. 

Multiply all the numerators together far a now numerator^ 
€md aU the denominatore together /or a new denominator, 

Oos. If the example contains wMe or mixed numben, they must be rednoed 
to improper fraeti4nuy before the numeraton or denomiuatora are multiplied 
U^tber. 

46. Reduce ^ of | of If of 8 to a simple fraction. 
86lMti(m.'-% of i of If of 8=4 X i X V x f = JJJ» or l\ Ana. 

47. Ketdoce | of || of ^ to a simple fraction. 

48. Bedace ^ of | of f to a simple fraction, x 
4^%ediiee $ of i^^ of |4 ^ & simple fraction. 

Contraction by Cancellation, 
60. Bedace | of f of f of | to a simple fraction. 

Suggestion, — Since the product of Operation, 

the numerators is to be divided by the i # ^ 5 5 
product of the denominators, we can- -^oi-^oi- o^ r = — 
eel the factors 2 and 8, which are com- ^ * 
mon to both ; for, this divides the terms of the new fraction 
by the same number, and therefore does not alter its value. 
Then, multiplying the remaining factors together, we have -^^^ 
which is the answer required. (Arts. 90, 116.) Hence, 

124« To reduce compound fractions to simple ones by Can- 
cellation. 

Cancel all the factors common to the numerators avd denomi^ 
nators ; then multiply the remaining factors together as hefore. 
(Art. 128.) 

Obs. 1. If two or more factors in tbe numerators taken together, are equal to 
one factor in the denominators, or vice versa, cancetthe single factor and those 
which are equal to it. 

2. The reaaon of this contraction is evident flrom the fact, that the numerator 
and denominator of the simple fraction are both divided by the same number ; 
consequently its value is not altered. (Arts. 90, 1 16.) 

3. The advantiige of this method is two-fold: it thortens the operation of mul- 
tiplying! and at the same time reduces the answer to its loioeat terms. 

GnasT. — 123. How reduce a compound fraction to a simple one? Explain the 
solution of the forty-fifth example? 134. How may the operation be contracted ? 
Obs, How does it appear that this method does not alter the value of the flrao- 
tion ? What is the advantage of this method ? 
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51. KediiC6 1 of jl <^ ^ to a simpla Iraotiiwu 

Sugfl«9tiofi.,-^TYi^ factors 4 and 8 in 2 

the nameratofB tftkan together, are 4 «^0 «l 2. 

equal to the la in the denominatw, ^ ij 7"" 7 

52. Reduce ^ of { of |f to a simple fraction. 

53. Keduce 4 of i of -fV of I ^ ft sin^la fraction, 

54. Reduce | of f of | of ^ to a simple fraction. 

55. Reduce -j^ of U of f| to a simple fraction. 

56. Reduce ^oflfof^of^toa simple fraotioaw 

57. Reduce fofj|(tf|fof^toa simple fraction. 

58. Reduce ^ of -j^ of ^ of f to a simple fraction. 

59. Reduce |of^of6|ofl7toa simple fraction. 

60. Reduce |5 of |} of 29} of 75 to a simple fraction. 

61. Reduce f| of i| of | J of |f of 84 J to a simple fraction.. 

62. Reduce I of |f of ^ of | of 85^ to a simple fraction. 
68. Reduce || of j| of } of 178§ to a simple fraction. 

64. Reduce |} of f | of )| of } of ^ to a simple fraction. 
65yReduce f^ of ^ of fj of g of 87 to a simple fraction. 

JVbee.— For method or reducing Complex Fraction* to Simple ones, aee Art 14Sk 

Oasb Y,-^Seduomfffraeti(m9 to a oommon denominator. 

12l«a. Two or more fractions haye a common derumdnator^ 
when they have the 9»m^ denominatoi:.. 

Ex. 1. Reduce |, f , and f to a common denominator. 

Suggestion, — ^Afbereach numerator, Operation, 

we write all the denominators of the j 1X3X5 15 

given fractions, except its own, with q== ^ » ^^^-iQ' 

the sign x between them, and under ^ 2y2V5 20 

each line place all the denominators in -= — .= — , 

like manner. Then performing the ^ «v9 q ir 

multiplications indicated, the products -.^^z • = — . 

form fractions equal to the given frac- ^ 2X3X5 30 
tions, and are the answer required. (Art. 116.) Hence, 



QcBST.— 134.0. What is meant by a common denominator 1 125. How 
reduce fractions to a common denominator ? 
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125* To redaca fractions to a common donomiiiator.C>^ 

Multiply each numerator into all the denominators except 
its oum/or a new numerator^ and all the denominators together 
for a common denominator. 

Obs. 1. The reason that reduofng fractfons to a eommoo denomiaator does 
not change their value, is manifeet from the fact, that the numerator and de- 
nominator of each fraction are multiptied by the same numiers, (Art. 1 16.) 

8. Csn^oand ftaettena must be reduced ta simpls onea, and mixed nombera to 
impr^er firactioaa, before attempting to reduce them to a oon^mon denominator. 

3. A whole number and afraelion may be reduced to a common denominator 
by first reducing the whole number to the form of a fraction ; then proceeding 
according to the rale above. (Art. 12SL Obe. L) 

2. Kednce | of ^ 2|, and 8 to a common denominator. 

Suggestion, — f of f=A, 2J=| and 3=f. Now reducing 
A) It f to a common denominator, they become ^}, f J, }f . 

8. Beduce J, ^, and 4 to a common denominator. 

Anst -?* 35 120 

4. Bednoe }, f, and J to a common denominator. 

5. Eedace |, i, |, and f . 6. Beduce |, $, $^ and f . 
7. Beduce J, 4, A? ^^ A- 8- Beduce ^, f , |f , and |. 
9. Beduce if, ^f, and fj. 10. Beduce ^V, t%» ^^^ If- 

11. Beduce ^, 8|, and 4. 12. Beduce ,3^, | of 2?. 

Oasb Yl,''Bedv4ymg fracti^isto their least common denominator, 

18. Beduce f, f , and | to the least common denominator. 

Suggestion. — ^We first find the least com- Operation 

mon multiple of all the given denominators, gv^ „ ^ '„ g 

which is 24; and this is the least common - „ ^ ,^ ^ 

denominator required. (Art. 102.) The ^ ^ 

next step is to reduce the given fractions to 2 x 2 x 8 x 2=24 
twenty-fourths without altering their value. 
This is done, by multiplying both terms of each fraction by such 
a number as will make its denominator 24. (Art. 116.) Now 4, 
the denominator of the first fraction, is contained in 24, 6 times ; 
and multiplying both terms of the fraction J by 6, it becomes 
Jf . The denominator 6 is contained in 24, 4 times ; and mul- 
tiplying the second fraction | by 4, it becomes ^f. The de- 



Qvmn.—Obs. Does this process alter the value of the fracUoas ¥ Why wA ^ 
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nominator 8 is contained in 24, 3 times ; and multiplying the 
third fraction | by 3, it becomes ^f . Now ^f, j^, and ^f are 
respectively eqnal to the given fractions J, f, and |, and are 
the answer required. Hence, 

126* To reduce fractions to their leaU common denomi- 
nator. 

1. Find the Uast common muUiple'o/aU the denominators of 
tlie given fractions^ and it mil he the least common denominator, 

II. Divide the least common denominator by the denominator 
qfeach qf the given fractions^ and multiply the numerator by 
the quotient ; tlie products wiU be the numerators required, 

Ob8. 1. If the example contains compound fractions, vhole or mized numbers, 
they must first be reduced to simple fractions, then all must be reduced to their 
lowest terms ; otherwise the least common multiple of their denominators, may 
not be the least common denominator. 

2. It is evident this process does not alter the value of the given fractions : for 
the numerator and denominator of each fraction are multiplied by the same 
number, cunsequeutly their value remains the same. (Art. ii%,) 

14. Reduce f , ft I ^ ^^^ least .common denominator. 
2x3x2=1 2, the least common denominator. Ooeration 
Now 12-T-3=4, and 4x2= 8, the 1st numerator. a\o // 4 // g 

12-5-4=3, and 3 x3=i 9, *' 2d " 3 ^3 „ ^ „ ,, 

12-5-6=2, and 2x6=10, " 3d " ^^ „^„^ 

Ans. ^, j^, and if. 

15. Reduce I and y'^ to the least common denominator. 

Ans, f I and f |. 

Reduce the following to the least common denominator : 

16. f, I, and J. 17. I i, and |i. 

18. h I A. and /f . 19. }, J, j\, and j*^. 

20. j% h h i, and J. 

22. j%, A, and yf^., 

24. I, ^\, and {|. 

26. 14i, ?, and 19. 

28. f I of 4, and 191. 

30. Jl of V, and 29f. 



duKST. — 196. How reduce fractions to the least common denominator ? Obs, 
JkfM lfai« proceM alter tlie value of the given fractions 1 Wby^ not f 



21. 


5 7 nnrl 1 

TVt iny ana gy. 


23. 


Ih i and ji. 


26. 


1% rsy and J«. 


27. 


281, § of J and 45. 


29. 


1?, t\ of 4J, and 63. 


81. 


e,Uofl7,and73?. 
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ADDITION OF FRACTIONS. 

126«a. If two or more fractions have a common denomina- 
tor, the parts of a unit expressed by their namerators, are of 
the Bame value or denomination, (Art. 107. Obs. 3.) Hence, 

When fractions have a comman denominator^ their numerators 
are added like whole numbers^ and the remit placed over the 
common denominator^ mil he the sum of the given fractions, 

AoCe.— This and the following articles refer to flnetiooa which ariM flrom Sim- 
ple Numbers. For the method of adding and subtracting Fractional Oompound 
Kumbers, see Arts. 168, 109. 

£z. 1. A man gave ) of a dollar to one of his children, } to 
another, } to another, and | to another: how much did he 
give to ain 

Suggestion,^WritQ the frac- Operation. 

tions one after another with the v+J + i + f=S\ orlj Ans. 
sign + between them, and add 

their namerators. Thus, 1 eighth and 2 eighths are 8 eighths, 
and 3 are 6 eighths, and 5 are 11 eighths. He therefore gave 
V, or 1} dollars to all. 

2. A man bought | a ban*el of flour at one time, f of a bar- 
rel at another, and | of a barrel at another : how much did he 
buy in all ? 

Suggestion. — Since these fractions have not a common de- 
nominator, it is evident their numerators cannot be added as 
in the last example ; for 1 half, 2 thirds, and 3 fourths will 
make neither 6 halves, nor 6 thirds, nor 6 fourths. (Art. 22.) 
We therefore reduce them to a common denominator, then 
add their numerators as above. 

When reduced, the fractions Operation. 

become Jf, ^}, and JJ. Now 1 x3x4:= 12, 1st numerator, 
placing the sum of the numer- 2x2x4=16, 2d " 

ators 46, over the common de- 8x2 x 3=18, 8d " 

nominator, the result is ||, which 2 x 8 x 4=24, com. denom. 
reduced to a mixed number be- f } or 1|| bar. Ans, 

comes Iff, or 1|-|. 

Quest.— 186.a. How do you add nractions which have a commpn denomina* 
tori Explain ttie reason ? 
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127* From these Ulnstrations and principles, we deduce the 
following general 

RULE rOR ADDITION OF TRACTIONS. 

£eduee the fraetums to a common denominator ; add their 
numerators^ and place the sum over the common denominator. 

0b8. 1. Qfmpoiend fractions must be reduced to simple ones, wheie and mixed 
numbers to improper fractions, and all of them to a common denominator, Uien 
add them^as above. (Art. 185. Obs. 3^ 3.) 

3. In adding mixed numbers, It is generally more convenient to add tbe whole 
numbers and fractional parts separately, and then unite their sums. 

3. The operation may frequently be shortened by reducing the given fractions 
to their least common denominator, and adding their numerators. (Art 126.) 

8. What is the sum of ^ of f , 2 J, and 7 ? 

Suggestion, — J of f =f, 2J=f, and 7=f. Operation. 
Now reducing |, f, and f to a common de- 1=21 

nominator as in the margin, and adding i=2f 

their numerators', the result is ^jY, which l=*^Y» 

is equal to 9J|, or 9y'^. Ans, 9|f , or Oy^. 

4. Add f , and f . 5. Add |, ^, and f . 

6. Add J, IJ, and J. 7. Add ^, ^, and yV 

8. Add f, /_ and e^^ 9 ^^^ _i^^ a^ ^^^ f ' 

10. Add yV I and y. 11. Add ^ J, f, and f. 

12. Add 1 1 1 and f . 13. Add |, f of i and ■^, 

14. Add f , f , 1 of i and |. 15. Add | of 3, | of J, a'nd |. 

16. Add 2J, 6i, and f. 17. Add f of 2, 3^, and 5?. 

18. Add li fi, and |f-. 19. Add 35J, ff, and f of J. 

20. Add Vi 6^, If, and {. 21. Add 25|, 18|J, and ff. 

22. Add H of"85, U of 3|. 23. Add Uh ?!?, ^^d |-?i. 

24. Add 24], 82?, and ^. 26. Add 263?, | of jj of 885|. 

26. A grocer sold 47^ pounds of sugar to one customer, 83 1 
pounds to another, and 68| pounds to another : how much did 
he sell to all ? 

27. If you travel 85y^2 miles in one day, 78^ in another, and 
125^ J in another, how far Avill you travel in all? 

28. If a man buys 3 pieces of cloth, containing 127J yards, 
168,-^^ yards, and 256| yards, how much will he theu have? 

QiKsT.— V27. What is Uio rulo for Hcldillon of fracllons? Obs. What muat be 
ilime wiilj ciiMjn.und fr.lctio:l^', whole and mixad immberi*? Ilow else can 
wixcd uiiuiUn-i be aJd«iiV Ilow uiiiy the operation be shortened? 
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SUBTRACTION OP FRACTIONS. 

128* When two fractions have a common deTiominator^ the 
less numerator may he svbtractedfrom the greater^ as in whole 
numberSy and the result placed over the common denominator^ 
wUl be the dijffkrenee between the fractions, (Art. 12 6. a.) 

Ex, 1. If I buy 14 of an acre of land, and afterwards sell |f 
of an acre, how much shall I have left ? 

Suggestion, — ^We write .the less fraction Operation. 
after the greater with the sign — between J^— iT=iT -^^» 
them, then taking 19 fifty-sevenths from 
85 fifty^sevenths, the answer is |$ of an acre. 

2. From | of a yard of cloth, take f of a yard. 

Suggestion, — Since these fractions have not a common de- 
nominator, it is plain that one numerator cannot be taken from 
the other ; for 8 fourths taken from 5 sixths, will leave neither 
2 sixths, nor 2 fourths. We must, 
therefore, reduce them to a common • Operation, 
denominator, then subtract aa above. 5 x 4=20 
When reduced, the fractions become 8x6 
fj, and If ; and 18 twenty-fourths 6 x 4=24 com. denom. 
from 2fO twenty-fourths leave /^ , or f J— i|=ai, or ^^ yard. 
1^ yard, which is the answer. 

129* From these illustrations and principles, we deduce the 
following general 

RULE FOR SUBTRACTION OF FRACTIONS. 

Beduee t7^ fractions to a, common denominator; subtract the 
less numerator from the greater^ and place tits remainder over 
the common denominator, 

Obs. 1. Compound ftvctions must be reduced to simple ones, whole and nized 
nambers to improper fraetions, and all of them to a common dc^nomiiiator, as 
in addition. 

3. In subtracting mixed nambers, it is sometime* man conTenteiit to take the 
fractional port of the less from tha fractional part of the greater, then tlie integral 
part of the less from that of the greater. 



k=20) 

1—181 '^^"^©'^^^rs. 



QuKST.— 129. What is the rule for subtraction of fractions ? Obs. 'What most 
be done with compound fractions, whole and mixed numiiers 1 How else are 
mixed naml>ers subtracted ? 
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3. In subtracting a proper fraction fh>in a whole number, we may borrow a 
unit and take the firaction from this, then dimiDiah the whole nnmber by L 
(Art. 3d.) 

3. From 9f subtract 6J. 

Suggestion, — Beducing the mixed Mrgt iyperatum, 
numbers to improper fractions, then to 9|=^, and ^^=^^. 
a common denominator, tliey become 6^=y, and y = ^'. 
V, and V. Subtracting the less from V— ^=V, or4J-4nt. 
the greater, we have y, or 4J. 

Or, reducing the fractional parts to a Second operation, 
common denominator, then subtracting the 9|=9f. 

numerator of the less from that of the 5^=5f. 

greater, the result is 4j, the same as before. Am. 4|. 

(Art. 129. Obs. 2.) 

4. From } take f. 5. From jftake ^. 

6. From ^ take f 7. From if take f 

8. From f } take ^. . 9. From |f take ^. 

10. From /y take ^V H- ^ro™ t ^^^ A- 

12. From §J take f |. 18. From jj take /y. 

14. From 8^ take 6|. Am, 2|. 

16. From 12| take ^. 16. From 15? take ^. 

17. From 25f take 17J. 18. From 87^ take 19f . 

19. From 2 take §. Ans, J, or If. 

20. From 6 take f. 21. From 66 take 25^. 

22. From f of J take \ of |. 23. From | of J take i of ^. 
24. From J of 10 take f of 6. 25. From | of 24 take J of 27. 

26. A man bought a wagon for 86 1 dollars, and a sleigh for 
69 J dollars ; how much more did he pay for one than tlie 
other? 

27. A man having 246^ acres of land, sold | of 195 acres: 
Low many acres did he have left ? 

28. .If from a piece of cloth containing 126^ yards, you cut 
87yV yards, how many yards will be left? 

29. From 663J pounds, take ^ of 260^ pounds. 

80. From 1678f bushels, take | of \\ of 366 bushels. 

31. From f of J of 266 miles, take J of 33 miles. 

32. From | of J of 385} rods, take 4 of 67J rods. 

33. From |J of ^J of 573 J tons, take jj of 216 1 tons. 



QrmaT.-'ln what other manner is a fracRon subtractftfi from n whn].» numhpf ? 



,-^:>, 
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MULTIPLICATION OF FRACTIONS^ 

130* We have seen that mn1tipl3'iDg by a wJiole nujubery is 
taking tbe mnltiplicaDd as many times, as there are units in the 
multiplier. (Art. 46.) On the other hand, 

If the multiplier is only a pa/rt of a unit, it is plain we must 
take only a pa/rt of the multiplicand. That is, 

131* Multiplying 'by a fraction is talcing a certain pobtion 
of the multiplicand as many times^ as there are like portiom of 
a unit in t?ie multiplier. Thus, 

Multiplying by ^, is taking 1 half of tlie multiplicand once. 
Thus, 6 X i=3. (Art. 104. Obs.) 

Multiplying by ^, is taking 1 third of tbe multiplicand once. 
Thus, 6 X ^=2. 

Multiplying by f , is taking 1 third of the multiplicand twice. 
Thus, 6 X 1=4. Hence, 

Obs. 1. To find a Ao// of a number, divide it iyZ, 

To find a third of a number, divide it by 3. 

To find tL fourth of a number, divide it by 4, &c. 

2. If tbe multiplier is a unit or 1, the product it e^ual to the multiplicand ; if 
tbe multiplier is greater than a unit, tbe product is greater than the multipli- 
cand ; and if the multiplier is less than a unit, the product is less than the raui- 
ttplicand. (Art. 45.) 

Case I. — Multiplying a fraction and whole numJber together, 

Ex. 1. If a bushel of corn is worth ^ of a dollar, how much 
is 5 bushels worth ? 

Suggestion, — ^Multiplying the numerator of Operation, 

the fraction i which denotes the price ofl lx5_5 

bushel, by the number of bushels, it gives 4, 2 ~2* ** 

which is equal to 2^ dollars. Ans. 2| dolls. 

2. If 1 yard of silk costs { of a dollar, how much will 4 yards 
cost ? 



QuKBT.— 130. What is meant by multiplying by a whole number ? 131. By a 
fracUonI Byl? By^? By |? By J? By]? 06s. How do you find a half 
of a number 1 A third ? A fourth ? An eighth ? A hundredth ? If the mul- 
tiplier ia a unit or 1, what is the product equal to? When tbe multiplier is 
greater than 1, howls the product compared with the multiplieandl Whfa 
less, bow? 
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Suggestion, — ^We have seen, that dividing the Operation. 

denominator of a fraction by any number, mul- 7 _7 , 

ti plies the value of the fraction by that num- 8-r-4:~~2' 

ber. (Art. 114.) Instead of multiplying the 7 

numerator, we may, therefore, divide the de- 2^^ clolls. 
nominator by the whole number, and the re- 
sult is ^, or 8| dollars. Hence, 

132* To multiply n, fraction by a whole number. 

Multiply the numerator of the fraction hy the whole nuvniber^ 
and write the product over the denorAinator, 

Or^ difoide the denominator by the whole number^ when tJM 
can be done without a remainder, (Art 114.) 

Ob8. 1. A flection is maltfplied tnto a nwabereycdl to i\» itmwUnaUr by m» 
eding the denominator. Thus ^ x 7=4. (Arts. 89, 91.) 

2. On the same principle, a fraction is multiplied into any factor in tta dmum- 
inatoTf by canceling that factor. Thus, ^ x 3= J. (Arts. 91) 114.) 

8. Multiply 1% by 8. 4. Multiply J by 12. 

6. Multiply y*y by 18. 6. Multiply || by 10. 

7. Multiply yV by 6. 8. Multiply \ by 12. 

9. Multiply I by 10. 10. Multiply } by 16. 
11. Multiply I by 2. 12. Multiply ^ by 5. 
13. Multiply fj by 9. 14. Multiply |f by 26. 
15. Multiply |§ by 86. 16. Multiply \\ by 120. 
17. Multiply t ?f by 25. 18. Multiply ffj by 60. 
19. Multiply ^ by 5. 

Suggestion. — ^In this example we have a mixed Operation, 
number to be multiplied by a whole number. Now, 9^ 

5 times ^ are |, which are equal to 2 and |. Set _6 

down the ^. 6 times 9 are 45, and 2 make 47. Ans. 47^ 
Hence, 

133* To multiply a mixed number by a whole one. 

Multiply the fractional part and the whole number separately^ 
and unite the products. 



CluasT,— 132. IIow multiply a fraction by a whole number? Qhs. How is a 
fhiction multiplied by n number equal to its denominator ? How by any factor 
in Jta dguominator? 133. How multiply a mixed number by a whole oaot 
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20. Multiply 15f by 7. Ans. 110 J. 

21. Multiply 25f by 10. 22. Multiply 48f J by 8. 

28. What will f of an acre of land cost, at 26 dollars per 
acre? 

SuffffeBtimi. — ^Mohiplyiiig by f, we have First operatioiu 
seeu, is taking 1 third of the multiplicand 3)26 dollars. 
tioice. (Art. 131.) Now 1 third of 26 is 8f ; ""8| 

and 2 thurds is 2 times as muGlu 2 times f _2 

are $, equal to 1 and ^; and 2 times 8 are 16, Am, 17^ dolls, 
and 1 makes 17. Ans. 1Y| dolls. 

Or, we may first multiply the whole num- Second operation, 
ber by the numerator, and then divide this 26 dollars, 

product by the denominator ; for orhe thdrd 2 

of two times 26, is obviously the same as 8)52 
hoo times one third of it. Hence, j^^g^ 374 dolls. 

134* To multiply a whole number by o. fraction. 

Divide the whole nurnber hy the denondnator^ and multiply 
the quotient hy the numerator, 

Chy multiply the whole nuiriber lyy the numerator^ and divide 
(^product hy the denominator. 

Ob8. 1. When the vhol» number cannot be diytded by the denominator with* 
cat a remainder, the latter method ia generally preferred. 

8. Since the product of any two nnmberB is the same, whidievor is taken for 
the multiplier, the fraction may be taken for the m\iltiplicand, and the wholo 
number tor the multiplier, whenever it is more conyenient (Art 47«) 

24. Multiply 23 by 4. Ane, 13|. 

25. Multiply 24 by j. 26. Multiply 27 by |. 
27. Multiply 85 by f 28. Multiply 41 by f . 

29. Mtdtiply 45 by J. 80. Multiply 65 by ^. 
81. Multiply 72 by ^. 82. Multiply 93 by ^. 
33. Multiply 25 by 81 

Suggestion, — In this example It is required to Operation, 

multiply a wTiole by a mixed number. We first 2)25 

multiply 25 by 8, then by |, and the som of the _H 

products is 87J. To find a half of a number 75 

we divide the number by 2. (Art. 131. Obs. 1.) l^i 

Henoo, ^^- ^H- 

QvxBT,^184, How multiply a whole iiTim\>Qt\>7 t^ttM^i^Sfi^^ 
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134«a. To multiply a whole by a mixed nnmber. 
Multiply first hy the whole number^ then by the fraction^ and 
add the products together. 

34. Multiply 27 by 8J. Am, 90. 

85. Multiply 63 by lOi^. 86. Multiply 76 by Id}. 

Cask IL — Multiplying a fraction hy a fraction, 

87. A man owning | of a ship, sold J at what he owned. 
What part of the ship did he sell ? 

Analysis. — J of f is ^ ; for, multiplying the denominator by 
any number, divides the value of the fraction. (Art. 118.) 
Now 8 fifths of f is 8 times as much; and ^x8=-j^, which, 
reduced to its lowest terms, is f. Ans. 

Or, we may reason thus : Since he owned f, and sold f of 
what he owned, he must have sold f of f of the ship. Now $ 
of I is a compound fraction, whose value is found by multi- 
plying the numerators together for a new numerator, and the 
denominators for a new denominator. (Ait. 128.) 

Multiplying the two numerators to- Operation, 

gether, and the two denominators, the f x 3=tt? o^* i -^'**« 
result is y^^, which reduced to its lowest terms, becomes |. 
Hence, 

135* To multiply & fraction by a, fraction. 

Multiply the numerators together for a new numerator, amd 
the denominators together for a new denominator' 

Ob8. 1. The rtaton. of this rule may be thus Been : Multiplying the numerator 
of the multiplicand by the numerator of the multiplier, the product is as many 
times too large as there are units tn the denominator of the multiplier. To oonrect 
this, we multiply the two denominators together. (Art. 113.) Thus, in the ex- 
ample above, multiplying ^ by 3, the result |, Is 5 times too large ; for we wished 
to find a fif^ part of 3. We therefore take a fifth of § by multiplying the de- 
noruinator by 5. 

2. The process of multiplying one fraction by another, is the same as that of 
reducing compound fractions to simple ones. (Art. 123.) 

88. Multiply J by §. Ans,^^^=\. 

89. Multiply f by f . 40. Multiply J by |. 
41. Multiply ^ by |. 42. Multiply || by }. 

QuKsT. — 134.a. How multiply a whole by a mixed number? 135* How is a 
fraction multiplied by a fraction Y Oh», Explain the reason of the rolo. To 
wbaiia tbeproceaa of multiplying one firaction by another similar > 
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I 

Contraction hy Cancellaticn. 

48. Multiply \ and | and | and % togetjier. 

Suggestion, — Since the factors 8 and 4 Operation. 

are oommon botii to the numerators and 1 2 $ 4[ 2 

denominators, we maj cancel them, and 7^5^S^5^35 
multiply the remaining factors together Ans. /y. 

as in redncing compound fractions to sim- 
ple ones. (Art. 124.) Hence, 

136* To multiply fractions by Oanokllation. 

Cancel all the /actors common to the numerators and denom- 
inators; then multiply the remaining factors together as in the 
rule above, (Art. 136.), 

Ob8. 1. The reason of this contraction is manifest from thofiact, (hat it divides 
the product of the numerators and that of the denominators.by the same num- 
bers, and therefore does not alter the value of the aoswer. (Art. 116.) 

2. Care must be taken that the factors canceled in the numerators are txactlf 
tpuU to thoee canceled in the denominators. 

44. Multiply f by f . Ans. f . 

46. Multiply f by J and |. Ans, ^, 

46. Multiply j^^ by j and ?. 

47. Multiply f by f ^ and J and |f . 

48. Multiply U by Jf and | and J and f 

49. Multiply f J by ^^ and ^ and ^ and |. 
60. Multiply 7^ by 3J. 

Suggestion, — Reducing the mixed numbers to Operation, 

improper fractions, 7^==V, and 8J=y; then VxV=*F 

multiplying them together, the result is ^ j^, or Ans, 26. 
26. Hence, 

137* To multiply a mixed number by a mAxed number. 

Beduee the mixed nurn^ers to improper fractions^ and proceed 
as in multiplying a fraction hy a fraction, (Arts. 185, 186.) 

51. Multiply 9f by 7f 62. Multiply 28f by 17f. 

53. Multiply 86} by 28?. 64. Multiply 93J by 46|. , 

QcKHT.— 136. How multiply fractions together by cancellation ? Obs. How 
does it appear that this process will give the true answer 1 What is necessary 
to be observed with regard to canceling factors 1 137. How moltiply a mixed 
nnmber by a mixed number? 



\ 
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137*a. The preceding oases may be summed up in the 
following general 

RULE FOR MULTIPLICATION OP FRACTIONS. 

Bedtuiev)?iole cmd mkoed numben to 4/lnpTOper fpoetmtA^ then 
canceling tke common factorMy m^Uiply U^ remaining numera- 
tors together cmd the remaining denominatoriy a/nd the reeuU 
mil he the answer required, 

EXAMPLES FOB PBAOTIOB. 

1. What will 12 bushels apples cost, at j of a dollar a bnshel ? 

2. If a bushel of wheat weighs | of a hundred weight, how 
much wiS 10^ bushels weigh ? 

3. If a man earns f of a dollar per day, how much- can he 
earn in 12 J days ? 

4. If a family consume $ of a barrel of flour in a week, how 
much will they consume in 15| weeks ? 

5. If I burn | of a cord of wood in a month, how much shall 
I burn in 12| months? 

6. If a man can reap |i of an acre of grain in a day how 
many acres can he reap in 29§ days? 

7. If a pound of powder is worth 6 shillings, how much is 
7| pounds worth ? 

8. If a gallon of oil is worth 7 shillings, how much is 8J 
gallons worth ? 

9. When beef is 10 dollars a barrel, how much wiU 9 J 
barrels cost ? 

10. What will I of a firkin of butter cost, at 15 J dollars a 
firkin? 

11. At I of a dollar a cord, how much will the sawing of 
20| cords of wood amount to ? 

12. What cost 16 pounds of cheese, at B| cents a pound ? 

13. What cost 9 dozen of eggs, at 12| cents per dozen? 

14. What cost 15§ yards of cambric, at 15 pence per yard ? 

15. What cost 11 J cords of wood, at 1| dollar per cord ? 

' 16. At 12^ cents a pound, what cost 2§ pounds of pepper? 

17. At 5 shillings a pound, what cost 12 J pounds of tea? 

18. What cost 16 pounds of starch, at 22^ cents per pound ? 

Qug8T,^137M, VfhaX is the geaeraV T\ile for muttipUcation of fractlooBt 
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19. What cost 18 onnces of nntmegs, at 16|^ cents an onnce? 

20. At 12f cents a yard, what will 17 yards of cotton cost 7 

21. At S{\ dollars a yard, what cost 15 yards of broadcloth ? 

22. What cost 16f yards of ribbon, at 10 cents per yard ? 

23. What cost 22 penknives, at -ff (tf » doUar apiece f 

24. At ^ of a dollar a yard, what cost 8f yards of lace? 
26. At i dollar a yard, what will 9} yards of musUn cost ? 

26. At f dollar a bnshel, what cost ^ bnshel of wheat ? 

27. What will f pound of tea cost, at | of a dollar a pound? 

28. What cost 66 bushels of apples, at 18J cents a bushel? 

29. At 62| cents a yard, what cost 12| yards of balzorine ? 
80. What cost 18^ yards of lace, at 16| cents per yard ? 

31. What cost 13 bushels of oats, at 18f cents a briShel? 

32. What cost 31^ yards of sheeting, at ^ dollar per yard ? 

33. At -^ dollar a quart, what cost 18^ quarts of cherries? 

34. At d| shillings a yard, what cost 7^ yards of gingham ? 

35. What cost 14^ bushels of potatoes, at 18| cents a bushel ? 

36. At 7J shillings a yard, what cost 8| yards of silk ? 

37. At I dollar a bushel, what cost 47$ bushels of pears t 

38. What cost 63 J pounds of sugar, at 9| cents per pound t 

39. What cost 22 J yards of velvet, at 3{ dollars a yard? 

40. What cost 39 J yards of calico, at If shillings a yard ? 

41. What cost 25 J pounds of figs, at 15 j cents a pound ? 

42. What cost 35| cords of wood, at 18^ shillings per cord ? 

43. What cost 175| bushels of corn, at | of a dollar a bushel ? 

44. What cost 38| tons of hay, at 15} dollars a ton ? 

45. At ^2| miles a day, how far can you travel in 17| days? 

46. Multiply 85ff by f of 19. 47. Multiply 126 by | of 33. 
48. Multiply Iff by l4. 49. Multiply 69J by |f. 

60. Multiply 46f by 31}. 61. Multiply Hhyiot 34. 

52. Mult, f off by f off, 63. Mult. 4 of 9 by | of 7. 
54. Multiply i of ^ by 17f .' 65. Mult i of 18|by | of 24J. 
66. Multiply 16f by I of 6. 67. Multiply 4 of 8J by |f • 
68. Multiply } of 9^ by 8|. 69. Multiply 146f by }Jof fj. 
60. Mult. 256^ by 4 of 26^. 61. Mnlt. 217^ by | of f of 8. 
62. Mult. 316J? by ^ of 88. 63. Mult. Jf f by 4 of i^. 
64. Malt. Wrhy-^oi f|f. 66. Mult. 468^ by f of f^. 

66. Multiply J of f of VV of iS of 11 by J of f of 46. 

67. Multiply 4 of ^Aj of ff of ^ of 29 by H o^ A o{ A- 

68. Multiply } of J^ of ^ of 1 6^ by |i of ^ o^ \ ol ^a • 
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DIVISION OF FRACTIONS. 

Case I. — Dividing afroLction "by a whole number, 

Ex. 1. If 8 bushels of oats cost f of a dollar, what will 1 
bushel cost ? 

Suggestion, — ^1 is 1 tliird of 3 ; therefore, 1 Operation, 
bushel will cost 1 third part as much as 3 ^-5-8=1 -irw. 
bushels. Now, dividing the numerator of the 
fraction ^ by 3, and setting the quotient over the denominator, 
the result f , is the answer required. 

2. If 4 yards of calico cost | of a dollar, what will 1 yard 
cost? 

Suggestion, — In this case we can- Operation, 

not divide the numerator by 4, with- 5 ^ 5 6 , 

out a remainder. We therefore mul- 6 ' 6x4' 24 
tiply the denominator by the 4, which 
divides the fraction. (Art. 118.) Hence, ^ 

138* To divide & fraction by a vihole number. 

Divide the numerator hy the whole number^ whsn it can he 
done without a remainder, Or^ if thia^nnot h^ done^ 
Multiply the denominator hy the whole number. 

8. Divide f by 8. 

Mrst Method. Second Method. 

{■^8=1, or \, Ana. i-^8=3i) or J. Am. 

4. Divide |f by 6. 5. Divide U by 8. 

6. Divide \f by 7. T. Divide jf by 12. 

8. Divide a by 9. 9. Divide Jf by 8. 

10. Divide i|f by 25. 11. Divide if} by 80. 

Cask lI.-^Dioiekng afrwtion hy afraetion, 

12. At :^ of a dollar a pound, how many pounds of honey 
can be bought for f of a dollar f 

' Quest— 138. fiow la a frsction divided by a whole number? 
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Suggestion, — Since J of a dollar will buy 1 Operation, 
pound, J of a dollar will buy as many pounds J -5-} =3 

as ^ is contained times in f . Now 1 fourth Ans, 3 pounds, 
is contained in 8 fourths 3 times ; that is, di- 
viding one numerator by the other, the quotient is 8. There- 
fore, J of a dollar will buy 3 pounds. 

13. At I of a dollar a bushel, how much barley can be 
bought for J of a dollar? 

Suggestion. — Since these fractions have Mrst operation. 

different denominators, the parts denoted t^H 

by their numerators are of different value; f =^ 

consequently one numerator cannot be di- M'^^^^h 
vided by the other. We therefore reduce 

them to a common denominator ; then Second operation, 

divide the numerator of the dividend by J-5-?=Jxf=-*8*. 

the numerator of the divisor as above. Ans. Y, or 1} bu. 

Obs. After the fractionfl are reduced to a common denominator, it will be per- 
ceived that no use is made of the common denominator itself. In practice, 
tberefore, we simpty multiply the numerator of the dividend by the denoni' 
tnator of tlie divisor, and the denominator of the dividend by the numerator of 
the divisor, as in reducing fractions to a oommun denominator. Or, what is the 
same in effect, we invert the divisor as in the sec operation, and proceed as in 
multiplication of fractions. (Art. 135.) Hence* 

I39» To divide & fraction by effraction, 

I, y the gvoen fractions ha/oe a common denominator^ divide 
the numerator of the dividend hy the numerator of the divisor. 

n. When the fractions have not a common denominator^ in- 
wrt the divisor, and proceed as in muUdplication qf fractions. 

Obs. 1. Compound fraetimu must be reduced to simple ones, and mixed nunti- 
hers to improper firactiona. 

S. When two ftvctions have a common denominator^ is plain one numerator 
can be divided by the othtry as well as one whole number by another ; for the 
parte denoted by tbeir nnmerators, are of the eame kind or value. 

3. When the fractions do not have a common denominator, the reason that in- 
verting the divisor, and proceeding as in multiplication, will produce the true 

QvBST.— 139. How is one fraction divided by another when they have a com- 
mon denominator 1 How, when they have not a common denominator? Obe. 
What must be done with compound fractions and mixed numbers ? When rmo. 
tions have a common denominator, bow does it appear that dividing one nu- 
merator by the other will give the true answer 1 
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mntwert f b because tMs pracen, in eflbct, rednoee fh6 two ftactiooB to a cMuun 
denominator^ then the numerator of the dividend is divided by the numerator 
of the divisor. 

We do not rouUipty the two denominators together for a common denomina- 
tor ; for no use is made of a comnon denpminator when Iband. 

The object of inverting the divisor is^imply for eonvenienee in miiitiplyiog* 

J^ote.— To invert a fraction is to put the numerator in the plfMie of the denoio- 
inator, and the denominator in the place c^ the numerator. 

IS9«a. The reckon of the preceding rule may also be ex- 
plained in the following manner : 

Dividing the dividend | hy 2, the qno- Operation. 

tient is |. (Art. 118.) Bnt it is required i-f-2=| 

to divide it by only J of 4 ; consequently f f x 5=-^ 

is 6 times too small for the true quotient. And -*/==!} ^''^ 
To correct this, we multiply | by 5, and the 
result will be the answer required. Now f x 5=-*/, or IJ, Ans, 

14. Divide | of $ by If 

/SbZwiion.— I of $=^, and lj=f. Now ^x|=^. Am. 

16. Divide 7^ by 2|. Ans. B}. 

16. Divide 13^ by §. 17. Divide 4 by If 

18. Divide ^ by JJ. • 19. Divide ^ by i§. 

Contmetion hy Caneellatian, 
20. Divide J of | by i of f . 

Suyge^tion, — ^W« may arrange the nnmera- Operation. 
tors, (which answer to dividends,) on the 
right of a perpendicular line, and the denom- 
inators, (which answer to the divisors,) on 
the left ; then canceling the factors 8 and 2, 
which are common to both sides, (Art 91.) 8 j 5^=:f Ans. 
we multiply the remaining fiictors in the nu- 
merators together, and those remaining in the deaomiaators. 
^, 1*6 1 21 6^ $6 

Or,11ins: -of Q^^^^S'^J^^S^r^rs-^^- 



Qua ST.— When the fhKtions have not a common denominator, how doee !t 
appear that inverting the divisor and proceeding as in muRipMcation will give 
the true answer ? What la the object oflnTartiiig tte divlBor? MhU, Wbat li 
meaat bj iBrerting a tnetXon. T 
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140* Hence, to divide fractions by OanceUation. 

Inoert the dwisor, then cancel the factors common to the nu- 
merators and denominators, and proceed a» in multiplieation 
offraetians, (Art. 186.) 

Obs. 1. Before arraoging the terms of fhe diviaor for eaneellatioo, it ia always 
Beeesaary to InTert tbem, or aappooe fbem to be inverted. 

S. Tlie reagon of thla contraction is manifest from the feet, that it rimply di- 
Tides the numerator and denominator of the quotient by the tame mmbers, and 
therefore does not alter Us value. (Art. 116.) 

21. Divide ^ by 2f Ans. 2. 

22. Divide f of 6 by | of 4. 28. Divide 4J by i of V . 
24. Divide 4 of || by j of ^. 25. Divide A of | by f 
26. Divide J of 15| by 4f . 27. Divide } by |^ of A- 
28. Divide § by ^^ of 2f 29. Divide 25 J by J of 26. 

QksA III. — Dvoiding a whole nurriber dy a fraction, 

80. A merchant sent 12 barrels of flonr to snpply some des- 
titute people, allowing f of a barrel to each family. How 
many families shared in his bounty ? 

Analysis. — If f of a barrel supplied 1 fam- First operation, 
ily, 12 barrels will supply as many families ^^x^=^ 
as I is contained times in 12. Reducing the ^=18 Ans. 
dividend 12 to the form of a fraction, it be- 
oomes •^; then inverting the divisor, we proceed as in dividing 
a fraction by a fraction. 

Or, we may reason thus : ^ is contained Second operation. 

in 12, as many times as there are thirds in 12 

12, and l2'x8=86. Now, 2 thirds are _8 

contained in 12, only half as many times 2)36 

as 1 third ; and 86-^2=18. (Art. 85.) Ans. 18 fam. 
That is, we multiply the whole number 
by the denominator, and divide the product by the numer- 
ator. Hence, 



Quest.— 140. How divide fractions by cancellation? Obs, What must be 
done to the divisor before arranging its terms? How dote it appear that this 
eootraetion gives the tme answer 7 ^ 
T.P. o 
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141 • To -divide a iohole number by a freunHon. 

EedMce the whole nuinber to the form of a fraction^ and pro- 
ceed according to the rule for dividing a fraction by a fraction, 

Or^ multiply the whole nuniber by the denominator^ and di- 
vide theprodv^ct by the numerator, 

Ob8. When thediviaor h a miaDBcl niunberfU miHtbe reduoed toan improper 
fracttoD, then proce^ as above. 

81. Dtvide 1«6 by »f . Ara, 83^. 

82. Divide 85 by f . 83. Divide 47 by |. 
84. Divide 165 by }. 85. Divide 337 by \\. 
86. Divide 475 by 138f. . ^7. Divide 643 by 241}. 

I41«a. The pre^edii^ oases may be summed up m the 
following general 

RULE FOR DIVISION OF FRACTIONS. ' 

Beduce compound fractions to simple ones^ whole and mixed 
numbers to impr<^[fer fractions ; then invert the divisor, and 
proceed as in unuUipUcation effractions. (Art. 187.a.) 

SZAMPLBS FOB PBA^OTIOB. 

1. At I dollar p^ 1)iti8hel, liovr many bttishels of pears caii b^ 
bought for 66 dollars? 

. 2. At J of a penny apieciB, how many apples eau be bonght 
for 78 ptncef 

8. At '^ of a dollar a ponn^ how many pcmnds of tea \dli 
87ddlftr8biiy? 

4. How many bushels x>f wheat, 4U; l.| dollar a bushel, can be 
purchased for 215 dollars ? 

6. How many gallons of molasses, at 2| dimes per gallon, 
will 810 dimes buy? 

6. How many yar^s of satinet, at 1} of a dollar per yard, 
can be purchased for 120 dollars? 

7. At 4| dollars per yard, how many yards of cloth can be 
obtained for 25| dollars? 

8. At 6 J cents a mile, how far can you ride for 62|^ cents? 

'"'■-• 

QuKBT.—Ul. How is a whole number divided by a fhu^on'? Oht, How 1^ a 
mixed namber T 141ju What la the genetai tote for division of fractions f 
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9. At 12} cents a pound, bow many pounds of flax will 67} 
cents buy ? 

10. At .16| cents per pound, bow many pounds of figs can 
fo^i buy for 87| cents I 

11. How many cords of wood, at 6} doUars per cord, will it 
take to pay a d^bt of 67} dolkro? 

12. How many barrels of beer, at llf dollars per barrel, can 
be obtained for 95} dollars? 

13. A man bought 15} barrels of beef for 124| dollars, how 
much did he give per barrel ? 

14. A man bought 13} poundis of sugar for 94} cents: how 
mnab did his sugar cost him a pound? 

16. A lady bought l&f yards of silk for 145^^ shillings : how 
much cHd she pay per yard ? 

16. Bought 15} baskets of peaches for 24} dollars: how 
much was the cost per basket? 

17. Bought 80} yards of breaddoth fbr 181} dollars r what 
was the price per yard? 

18. Paid 375 dollars for 125} pounds of indigo : what was 
the cost per pound? 

19. Qqw inany tonsi of hay> at 16^ dolkrs pif Um^ ean be 

bought for 196} dollars ? 

20. How many sacks of wool, at 17} dollars, per sack, can be 
piffchnAed for 1500 dollars? 

21. How many bales of cotton, at 15} dollars per bale, can 
be bought for 25QQ dollars ? 

22. Divide 145^ by 16. 23. Divide 16}| by 26. 
24. Divide a5^ by U^. 26. Divide IWQSt by 68}}. 
26. Divide 85?| by 18}. 27. Divide 105^ by 82^. 
28. Divi(fe I of tV ^y 6|- 29. Divide \ oi 16. by f of J. 
80- Dividia t^^^ of 30 by 19. 31. Divide | of f by 21. 

82. Divijie-^ of }S by f of 31. 88. Divide ^ of ^ by } of |. 
84. Dividle 4} by f of 12. 85. Divide 223} by f of 51. 

86. Divide }| by 18}., 87. Divide f of f by 48. - 

38. Divide 25} by } of 7. 39. Divide 4®} by | of 58}. 

40. Divide } of f of yV of f of }J by J of ^, 

41. Divide.^ off of fl of A by }} of }f of la. 

42. Divide }| of }| of 67 by J} of f } of 25. 

43. Divide f f of f} of 41} by }| of f } of 81. 

44. Divide 1} of ff of }4 of 82} by Jf o^ %i ^^ 4aV 
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COMPLEX FRAOnOITS. 

142« From the definition of complex fractioDS, and the man- 
ner of expressing them, it will be seen that they arise from 
dimnon of fractions. (Art. 106.) 

s 

I. Bednoe f to a simple fraction. 

Suggestion, — Since the numerator of a Operation. 

fraction answers to the dividend, and the f __, , , 

denominator to the divisor, the operation is i~^ ^ 

the same as dividing f by }. We therefore f -r-i=| x ti <>' i* 
invert the denominator f , and then multi- 
ply the numerators together, and the denominators, as in di* 
Tiding a fraction by a fraction. The result }, is the answei 
required. Hence, 

lis* To reduce a complex fraction to a simple one. 

Oofuider the denominator as a dvneoTj and proceed as in di 
vision of fractions. (Art. 189.) 

2i 
2. Reduce gf to a simple fraction. Ans, |f . 

8. Reduce ^rr- 4. Reduce i^. 

of O 

3 4s 

e. Reduce |. 6. Reduce ^. 

f « 

8 94 

T. Reduce ^. 8. Reduce =f . 

*t ^* 

9. Reduce ^. 10. Reduce ^. 

II. Redr-* |?i. * 12. Reduce ||. 



If 

t • — — ^ 476- 



18. Reduce ^. U. Reduce ^ 



QuK§T,~-142, From wbat do oompiaz fracttooa arise T 143. How rednoe Uiflm 
to simple flvctloiis ? 
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114« To add, subtract, multiply, or divide complex frac- 
tions. 

Itedv4ie them to- simple (mes^ then proceed according to the 
rules of Simple fractions. 

J(fote,—\{ the following examples are found too difficult for begiiinera» they 
be omitted till reylew. 

1. Add ^ and ry. 2. Add ff and — ^. 

o a;.j12| ,224 . . ,, 51i| ,17* 

8.Addj^andgg|. 4. Add gg|| and -- 



■IQ4 Ql • 1Q5 11 

5. From tSI take S. 6. From -^ take 



J* 

3 



17^ 8J' • 21 23f 

^ _ 25? , 13f - _, 48i| ^ , 191 

V. From -^ take 2^. 8. From -^ take ^. 

0. Multiply I by ^. 10. Multiply gj by jg. 

11. Multiply g by 5. 12. Multiply || by§f. 

18. Multiply^ ^ If ^y ef' ^*' ^°^^*^^3 "" 1^^ I 

15 "DividA — -? bv --^ 16 Dividft— L2 hv -5f 

10. uvfiaQ gg Dy 2^2. 10. iJiviae^^^ by ^g. 

-IT T.- 'A 2Tg, 21 ._ _ ., 45fk 39| 

17. Divide ^ by ^. 18. B.vide^^by ^. 

19. Multiply tbe sum of ^, and 5?l by ||| . 

71y 46 85J 

0311 irl 51 

20. What is the quotient of ^ divided by j| of p. 

21. Divide the product of ^ into ^ by ^. 

44.3 1 7 QQ4 

22. Find the sum of f of p, J of ^^..and J of g-^. 



85* 86f _ .. ,48* 



28. Divide |2| of n9J by |^ of f of | of 



2 



49| "' * *^^ "^ 607 "' ^ "^ f "^ 57 • 
Quest.— 144. How do you add, subtract, multiply, or divide complex flrao* 

ttODS? 
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EXERCISES IN FRACTIONS. 

1. A man boiigbt S pieces of cloth, one of which contained 
451 yards, another 63| yards, and the oither 56$ yards : bow 
many yards did he buy f 

2. If you travel 85} miles in one day, 95 f^ miles the second, 
and 115^ miles the tliird day, how far will you travel in all? 

8. What is the sum of ^^ of ^ of 6, 75|, 16S||, and lB5fj^? 

4. What is the snm of 69|, $ of 860, f of $ of 46|, and 7*6| 7 

5. A man having 178| acres of land, sold 87J acres : how 
many acres had he left ? 

6. A young man having 685} dollars, lost 263} dollars by 
gambling : how much did he have left? 

7. If I buy ff of a ship, and sell f of what I bay, how mnch 
shall I then own ? 

8. A miller having 675 barrels of floor, sold 17 barreis more 
than J of it: how much did he have left? 

9. What will 175f gallons of oil cost, at 1 J dollar per gallon? 

10. What cost 78i boxes of sugar, at 24| ddlars per box ? 

11. What is 29 times i of 14641 ? 

12. What is the product of | of } of ^ of 28 into f of 45J? 
18. If you pay 125} dollars for 89| baskets of peaches, 

how mdbh is that per basket ? 

14. If 213f banels of beef cost 1885} dollars, how mudi is 
that per barrel ? 

15. How many times is f of { of 32 contained in 568}? 

16. How often is 27} contained in $ of } of 84^? 

17. What is the sum of 156} and 88f ? What is tbeir dif- 
ference? 

18. What is 4^ product of f of } of 156, and 11^ ? Wh^tis 
the quotient ? 

19. What is the sum^ difference, product, and quotient of 
268|, and 75.1? 

20. What cost 8&| cords of wood, at 8| dollars a cord? 

21. What cost 68^ tons of coal, at ^ dollars a ton^ 

22. At 17 J dollars per week, how much will it cost a family 
ifi board 43^ weeks ? 

23. A drover bought 45 cows, at 19 J dollars apieoe, and 
08 oxeDf at 89| dollars : how much did he pay for both ? 
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24. If from t of U of 78| miles, you snbtiwjt | of J of 16J 
miles, how many miles, will be left ? 

25. If you divide 87^ by 16J, and multiply the quotient by 
STJ, what will the product be ? 

26. If the sum of 87|4 and llU? is diTided iqr thwr diflfer- 
ence, what will be the quotient ? 

27. If the difference between 914 ^^^ ^H ^ multi|>Iied by } 
of the former, what will be the product? 

2Q. If you pay 188^ pounds sterling for 168| tons of liver- 
pool coal, how much is that per ton ? 

29. A merchant paid 1468f pounds sterling for 17S^ t>&ok- 
ages of goods: what was that a package ? 

80. If you pay | of ^^ of 4f cents aipiepe for pears, how fnany 
can you buy for } of | of 18 J cents? 

81. What number must be taken from 185|f, that the dif- 
ference may be 63 ? • 

32. What number must be taken from 2>66||, that tlie re- 
mainder may be 116| ? 

88. By what number must 12f be multiplied, that the pro- 
duct may be 66 ? 

84. What number must be multiplied by 15 f, that the pro- 
duct may be 66J ? 

85. What number must be divided by 28J, that the quotient 
may be 85 ? 

86. What number must be divided by 87^, that the quotient 
may be f of 4 of 8? 

87. What number must be added to ^|, and the sum mul- 
tiplied by 7f , that the product may be 496 ? 

88. Bought a piece of silk containing 96| yards, and having 
used I of it, isold f of the remamde^, at 1^ dolls:^ a ysrd ; the 
remnant was put a!t } dollar a yard : hoW mtteh did the parts 
sold oome to ? 

89. A man having 56| tons of hay, sold } of it at 10 1 dol- 
lars per ton, and the remainder at 9f dollars : how much did 
he receive for his hay? 

40. A grocer bought 84{ barrels of flour, at 5f dollars per 
barrel, and sold it at 6| dollars per barrel : how much did he 
gliin? 

41. What number must be multiplted by 45}, that the pro- 
duct may be 17| times 128|? 
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SECTION VII. 

COMPOUND OR DENOMINATE NUMBERR 

Abt. 145* Simple Nwmben are those which express uniU 
of the same hind or d^Twrrdnaiion ; as one, two, three ; 3 pears, 
6 feet, 7 roses, &c. 

Compound Numbers are those which express units of differ- 
ent hinds or denominations ; as the divisions of money, weight, 
and measure. Thus, 6 shillings and 7 pence ; 7 feet and 8 
inches, &c,, are compound numbers. 

A*«to.— <!ompouDd Numbers are fireqaenUy called Denominate Jfuntiers. 

FEDERAL MONEY. 

146# Federal Money is the currency of the United States. 
Its denominations are Bogles, dollars, dimes, cents, and miHs. 

10 mills (m.) make 1 cent, marked ct. 

10 cents " 1 dime, " d. 

10 dimes " 1 dollar, « doll or $. 

10 dollars " 1 eagle, " B. 

Obs. Federal Money was established by Congress, Aug. 8th, 1786. Previons 
to this, English or sterling money was the principal currency of the country. 

146«a. The national coins of the United States are of three 
kinds, VIZ : gold, silver, and copper. 

1. The gold coins are the eagle, the double eagle*, halfeagle^ 
quarter eagle, amd gold dollan^,* 

The eagle contains 258 grains of standard gold ; the double 
eagle, half eagle, and quarter eagle, like proportions. 

2. The silver coins are the dollar, half dollar, quarter dollar^ 
the dime, half dime, and three-cent-piece.i 

The dollar contains 412^ grs. ; the half dollar 192 grs. ; the 
quarter dollar 96 grs.; the dime 38.4 grs.; the half dime 19.2 grs. | 

QuKST. — 145. What are simple numbers 1 What are compound numbers? 
146. What is Federal Money? What are its deuominationsl Recite the Table. Oba, 
When and by whom was it established 7 146.a. Of how many kinds are the coins of 
the United States 1 What are they? What are the gold coins? The siWer coins? 

* Bx Act ot CoDgteaa, Feb. SOth, l>Mg. t March 3d, 1851. Feb. 1853. 



Art. 145-147.] kumbers. 137 

3. The copper coins are the cent^ and "ha^fcent. 
The cent contains 168 grains of pure copper ; the half cent, 
a like proportion. Mills are not coined. 

Ob8. 1. The fineness of gold used for coin, Jewelry, and otiier purposes, also 
the gold of commerce, is estimated by tiie number of parts of gold which it con> 
tains. Pure gold is commonly supposed to be divided into 24 equal parts, called 
eartUs. Hence, if it contains 10 parts of allays or some baser metal, it is said to 
be 14 carats fine; if 5 parts of alloy, 19 carats fine ; and when absolutely pure, it 
is 84 carats fine. 

S. The present standard for both gold and silver coins of the United States, by 
Act of Congress, 1837, is 900 parts of pure metal by weight to 100 parts of alloy. 
The alloy of gold coin is composed of silver and copper, the silver not to exceed 
the copper in weight. The alloy of silver coin is pure copper. 

STERLING MONEY. 

147* English or Sterling Money is the national currency of 
Great Britain. Its denominations are pounds, shillings^ pefice^ 
And farthings. 

4 farthings (^r. or far.) make 1 penny, marked d. 

12 pence " 1 shilling, " s. 

20 sliillings " 1 ponnd, or sovereign, £, 

til shillings ^* 1 guinea. G. \ 

Ob8. 1. It is customary to express farthings in flractions of a penny. Thus 
1 qr. is written id. ; 2 qrs , id. ; 3 qrs., jd. 

8. The Pound Sterling is represented by a gold coin, called a Sovereign. Ac- 
eotding to ^et of Congress^ 1842, the value of a pound sterling is 4 Dollars and 
84 cents. Its intrinsic value, accordiDg to assays at the United States Mint, is 4 
dollars, 86 cents, and 1 mill. The legal value of an English shilling is 24^ cents. 

JVote. — Most children have very erroneous and indistinct ideas of the toeights 
and measures in common use. It is, therefore, strongly rc^commended for teach- 
ers to ilhistrate tiiem practically^ by referring to some visible object of equal 
magnitude, or by exhibiting the ounce ; the pound ; the linear inch, foot, yard, 
and rod; also a square tad cubic inch, foot, and yard; the pint, quart, ^c. 

QuMT.— The copper 1 Obs. How is the fineness of gold eAi mated? Into 
bow many carats is pure gold supposed to be divided 1 When it contains 10 
parts of alloy, how fine is it said to be ? 5 parts of alloy ? 2 parts ? 4 parts? 
What is the present standard for the i^old and silver coins of the United States? 
What is the alloy of gold coins f What of silver coins? 147. What is Sterling 
Money ? What are its denominations? Repeat the Table. Obs. How are far- 
things usually expressed ? How is a pound sterling represented ? What is its 
value in dollars and cents? What is the legal value of an English shilling? How 
many farthings in 5 pence ? How many farlhiugs in8d.? In lOd.? In 12d.? 
How many pence in 3 shillings? In 5s.? In 7s.? In lis.? 

Jfote.—lt will be found profitable to drill the class in mental exercises liketba 
preceding, upon each of the subsequent Tables. 
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TROY WEIGHT. 

148* Troy Weight is used in weighing gold, silver, jewels, 
liquurs, &c., and is generally adopted in philosophical experi- 
ments. Its denominations are jKmnds^ ounces^ pennyiweightAy 
a^d ifraim, * 

24 grains {gr.) make 1 pennyweight, marked pwt. 

20 pennyweights " 1 onnce,, " <». 

12 ounces " 1 pound, " Tb, 

The earat^ by whUsh tbe weight and value of diamonds, are estimated* is equal 
to 4 grains, 

Obs. 1. I'he ttandard of Weights and Measnrea is diflpsrent in different conn- 
tries and in different States of the Union. In 1834, the Government uf the United 
States adopted a uniform standard, for the use of the several custom houses and 
other purposes. Since that, maiiy of the States have adopted the same. 

S. The standard unit of Weiffhi ad« »pted by the United States, is the TVoy Pound 
oCthe United- States Mint, which ia equal to ^^^-q^ cubic inches of distilled 
water, at its maximum density, the barometer standing at 30 inches, and is iden- 
tical wiUi the Imperial Troy pound of England, established by* Act of Parliament, 
A. D. 1826.* The maximum density of water is at the temperature of about 40" 
Fahrenheit.— 0<n«(«f« PkUosopky. 

3. Troy Weight was formerly used in weighing articles of every kind. It was 
introduced into Europe fh>m Cairo in Egypt, about the time of the Crusades, in 
the ISth, century. Some suppose its name was derived from Troyes^ a city in 
Franpe, which first adopted it ; others thiniL it was derived from TVoy-nooaiU, the 
former name of London, f 

AVOIRDUPOIS WEIGHT. 

149« Avoirdupois Weight is nsed in weighing groeerief and 
«oar<0 artidea ; as sugar, tea, coffee, batter, cheese, flour, hay, 
&c., and all metaU, except gold and silver. Its denominations 
are tons, hundreds, quarters, pounds, ounces, and drams. 



lb drams {ar,) make 1 ounce, marked 


OS. 


16 ounces " 1 pounds " 


». 


25 pounds " 1 quarter, " 


qr. 


4 quarters, or 100 lbs. " 1 hundred weight, 


ewt. 


20 hundred weight " 1 ton, marked 


t: 



QnasT.— 148. To what is Troy Weight applied? What ,are its denomina- 
tions? Repeat the Table. Obs. When was Troy Weight introduced into Eu- 
rope? From what was its name derived? Do all the States have the same 
Blandtti d of weights and measures ? What is the standard unit of weight adopted 
b> the Governtuent of the Unlied States ? 149. In what is Avoirdupois Weight 
used ? What are its denominations ? Repeat the Table. 

* Hassler on Weights and Measures, p. 10. Also, Reports of the Seqretary of 
the Treasury, March 3d, 1831 ; and June 20tb, 1832. 
t Hind's AritbmeUc, Art. 334. Also, North American Review» Vol. m«V. 



A»t6. 148-160.] HtTHiKia. lt% 

OftB. ]. Tb» AvoMttipois "Pound of Hie UniteU Statti, is bqiiiil 16 ^-pff^ '^^^ 
iaCibeB tjf dUttilted wster, ftt the maximnin density, and at 30 Inches baitnneter. 
It is determined flrom the Troy pound, by the legal proportions of 5760 grains, 
whidi oonstitnte the IVof povnd, to 7000 graiM lYoy, irhieh eo&atlttits the atofiw 
dnpoia pound.* That is, . 

5760 grains Tro)r teste 1 iwvnd IVny. 
7000 grains <* " 1 pound AToirdapcls. 
437ifl;raihs *« *^ loniiee ^ 

S7H grains <' «< 1 dram •* 

S. The British Imperial Pound Avoirdupois is defined to be the weight of 
^Timnr ^^'^^ inches-of distilled water, at th« tdrnperatu^ oi 63** Fahrenheit, 
when the barometer stands at 30°.| 

3. Forraetiy it wss customary to ahow 113 pdOnds for a huAAred weight, nnd 
38 pounds fof a quarter ; but this pftsstica haS become nearly or quite ebidil^le. 
The laws of most of the States, as Well as general usagai deM. 100 Iba. ahnndrM 
weight, and 35 lbs. a l^uarter. 

in cstiinating duties, and welglitng h tew coarse articles, as Iron, dye-ti^oods, 
and coal at the mines, 113 lbs. ate sttll allo^red for a hnttdied #cl|g|il. Ceil, 
however, is sold in cities, at 100 ll»8. for a hiadred weight. 

4. Orost weight is the weight oj^ goods with the l>oxes, casks, er bags whisk 
contain them, and allows 113 Ibe. for a hundred weight. 

M'et Weight is the weight of goods only, and allows 106 Ibik AT « hWidied 
weight 

JV*«ts.->The term AvoMtupoU^ is thought by some to be derived from the 
Fiieneh wnvr tfti pnit^t a phrssd Mgnifyint to have l^efght OfherS thtnt tt ta 
from atM<rs, theaneient name of gMd^ or duOUU^ and jm^t^sfgnUyin^ «a^^hi 
the Ndrttfean dlatoct4 

apothecakies^ weight. 

I50« Apotheoa/rwfi' Weight is used by tetpotheoaries o&d pby- 
ricians in mixirvg mecHdnes, Its dendiuhiations are pouti£^ 
ounces^ dramSy wmplea^ and grcdm, 

20 grains (gr,) make 1 scruple, marked m., or 3. 
8 scruples " 1 dram, " dr^ or 5- 

8 drams " 1 ounce, " o«., or §. 

12 ounces ** 1 pound, *' fc. 

QtTKST.— Point to an object that weighs an ounce. A pound. . Ohs, How is the 
Avoirdupois ^und of the United Statito deteMninedl How iflany pounds were 
formerly allowed fbr a hundnsd weight ? For a quartet 1 What is gfross weight 1 
Net weight 1 ISO. tn what is Apothe6kfiCt(* We^ useCi't What lure its denotii- 
inatiohs? R^te the Table. 

* Reports of Secretaiy of Treasury, March 3d, 183S; Jvne fiO, 183S. A]a<K 
Congressional Documents of 1833. 
t Hind's Arithmetic, Art. 323. 
t Adams' Beport on Weight and MoMBiMs; kkB» Bliid'b Arithmetie. 



make 1 foot, 


marked^. 


(( 


1 yard, 




(( 


yd. 


(( 


1 rod, perch, 


or pole, 


u 


r.orp, 


i( 


1 furlong, 




a 


fur. 


i " 


1 mile. 




u 


m. 


u 


1 league. 




u 


I 



140 COMPOUND [Sect. VII. 

Ob8. ]. The poflnd and ounce \n this weight are the same aa the TVvy pound 
and oanoe. The only difTerenoe between Apothecaries' and Troy weight, ia in 
the divisions and subdivisions of the ounce. 

S. Drugs and medicines are sold at wholesale hjavoirdufM weight. 

t 

LONG liSASUBE. 

151 • Lang Measu/re is used in measuring length or distaneei 
cnly^ without regard to hreadth or depth. Its denominations 
are lecLgueSy miles, furloTigs^ rods, yards, feet, and inches. 

12 inches (in.) 

3 feet 

6^ yards, or 16| feet 
40 rods 

8 furlongs, or 320 rods 

3 miles 

60 geographical miles, or r, 1 decree " ^oro 

694 statute miles > i degree, aeg.or 

860 degrees makea great circle, or the circumference of the earth. * 

JWce. — i inches make 1 hand ; 9 inches, 1 span ; 18 inches, 1 cubit ; 6 feet, 1 
fathom ; 4 rods or 100 links, 1 chain ; 25 Imi&B, 1 rod , 7-^^ inches, 1 link. 

The chain is commonly used in measuring roads and land, and is called Oun- 
ter's C^ain, from the name of its inventor. 

A knotf in sea phrase, answers to a nautical or geographical mile. 

Obs. 1« The standard unit of Length adopted by the United States^ is the Yard 
of 3 feet, or 36 Riches, and is identical with the British Imperial Yard. It is 
made of brass, and is determined from the scale of Troughton,* at the temperfb* 
tore of 62^ Fahrenheit. For the methofl of determining the standard unit of 
length adupied by Great Britain, France, and the State of New Yoi^, see Higher 
Arithmetic, Arts.*S55, 273. 

S. Long Measure is frequently ealled linear, or linsal measure. Formerly the 
Inch was divided into 3 barleycorns ; h^t the barleycorn, as a raeaanre, has be- 
come obsolete. 

The inch is commonly divided either into eighths or tenths ; sometimes, how- 
ever, it is divided into twelfths, which are called lines. 



Quest.— 0^9. To what are the apothecaries* ounce and pound equal ? How 
are drugs and medicines bought and sold? 151. In what is Long Measure used 1 
What are its denominations? Recite the Table. Draw a lin^an inch long upon 
the blackboard. Draw one a foot, and another a yard long. How long is your 
desk ? Your teacher's table ? How wide ? How long is the school room ? How 
wide ? Obs. What is the standard unit of Length adopted by the United Btatea ? 
What is Long Measure flroquently called ? 

* A celebrated EngUsh aiiiBt. 
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OLOTH MEASUBB. 



153c Cloth Measure is nsed in measariDg chth^ lace^ and all 
kinds of goods which are foonght or sold hy the yard. Its de- 
nominations are eUs^ yards^ quarters^ naiUy and inches, 

2| inches {in,) make 1 nail, marked na, 

4 nails, or 9 in. "1 quarter of a yard, " qr, 

4 quarters " 1 yard, ' " yd. 

8 quarters, or } of a yard " 1 Flemish ell, " Fl, e. 

5 quarters, or 1 J yard " 1 English ell, " E, e. 

6 quarters, or 1| yard " 1 French ell, " F, e, 

Obs. doth measare is a species of long measure. The yard is the same in 
boUi. Qoths, laces, &c^ are bought and sold by the linear yard without regard 
to Oisir width. EUs are seldom used. 

SQUAKE MSAS0RE. 

15S« Sqttare Measure is nsed in measuring st^ftieeSy or things 
whose length and I>readth are considered without regard to 
heighth or depth ; as land, flooring, plastering, dec. Its denom* 
inations are aeresj roods, squa/re rods, sqtiare yards, square feet, 
and square inches, 

144 square inches {sq, in.) make 1 square foot, marked sq.ft. 

9 square feet " 1 square yard. " sq, yd, 

30} square yards, or) „ ^square rod, « ,^ ^ 

272 J square feet S \ perch or pole, 

A.Ci anil OVA rrtria <( 1 rnnrl. 



sq, r. 

40 square rods " 1 rood, • *' 5. 

4 roods, or 160 square rods " 1 acre " A, 

640 acres -" 1 square mile, " M, 

J^'oU. — 16 square rods make 1 square chain ; 10 square chains, or 100,000 
square links, make an acre. Flooring, roofing, plastering, &c., are frequently 
estimated by the *^ square** which contains 100 square feet. 

Obs* 1. A sqimrte is ft figure which has /inir equal sides, and ali Its Angles right 
angles, as SMB in tlM folkNViug diagram. Hence, 



QuKST. — 152. In what U Cloth Measnre used ? What are its denominations ? 
Repeat the Table. Obe. Of what is cloth measure a spedes ? What is the kind 
of yard by which cloths, laces, &c., are bought and sold? IS3. To what use is 
Square Measure applied? What are its denominations? Recite the Table. 
Obs, What is a square 1 Draw a square upon the blackboard. 



COMFOTIND 
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■ fiHar THd, or Ihrsa liiuir foet k length, 
eqasl tu B ifnen Itet. or Ike product of 3 A 
rupreeenled in Ui* idjaooat Dgnre. Bobob, 

3. Tki inB nf mjMttm, (M all r^UviV'*' foWM«™**i ^ /»^ *? ■"•"^ 

CUBIC MKAanRB. 
154> CuHc Meaturt ia oBed id measnnDg »olid boHee, or 
things which have l^tgth, breadtk, and thiaknmi, such an tim- 
ber, boxes of goods, the capadty of rooma, &<;. Its denomi- 
nations are tow, eordty mibie yardt, eubie/eet, and eabie inthtt. 

1728 c«bic iDohea (ou. «n.) make 1 cabio foot, marked Ml. Jt, 



27 oubie feet 

40 feat of round, or i 

SO fL of bewB timber t 

42 onbio feet 

16 onbio feet 



1 cabio ;anl, 

I ton of shippiog, 
I foot of wood, or J 
a cord foot, i 
icord. 






Oil. 1. A pUj of wood 8 taei long, i rtet wkle, 
aBd4ftNbigh,oonliilnB Icord. Por,ei4a4=ia& 
S. A Ctln IB a aolld budj IhjwhIsiI by 



r.yBd,«Bd li eqnal toK ™ 




Ueuure ftppHed T Wb;it 



< fiiotT What laitqniraTiidT 
ard. 1S4. To whu OHtoCobio 
1 Itsiitu the TiWa. 0*i. Whrt 
M T Dnn' & cublu lldl upon IbB 



3. The wlidtty of a ettie, and ell bodies having six tides perpendicular to each 
otkor, u found by multiplying- tke^ lengthy bmeadUiMud VUeknesa together. 

4. The. Cupie Tpn is chiefly used for estimaiing the cartage and transportation 
of ttmber. By. n ton of round- timber i» mettiit, such a quantity of timber in its 
roa^QriiatiurAl«M»»«9wb«ii b^WtUsWill mali;^ 4U cubic feet, and 13 supposed. 
to be eqial in weight to 50 feet of hewn timber. 

The eubie ton^ (formerly called loady) is by no means an aeewrate or vn^fona.' 
standard of ee^mAting weight;: for, diifbrenVkiAds of tiniber,^^ are of Y«ry difbr- 
ent degrees of density. 

WINE MEASUBB. 

I5S« Wine Measure is used in. mcasaring vyineydkohol^ nuh 
lasses^ oil^ and all other liquids except beer, \ile, and milk. Its 
denominations are twns^ pipeSyJiogsheads^ g[alkms^ qua/rts^ pints^ 

4 SpU3. (gi,) make 1 pint, marl^ed^^. 

& pints ^^ 1 qnart^ ^^ qt. 

4 quarts " 1 gallon, '^ ffal. 

811 gallons " 1 barrel, " har.othhl 

42 gallons *' 1 tierce, " tier, 

6B^ gallons, or 2 banr«ki ^' 1 hogshead, '^ hkd. 

2: hogsheads "' 1 pipe or butt, " pi. 

8 pipes " 1 tun, " tmi, 

0b8. The standard unit of Liquid Measure Gi the United States, iB the Wima 
Qotlony which contains 331 cubic Inches^ and is equal tb 8^^ pounds avoirdu- 
pois of distilled water, at the maximum density. 

BEER MEASURE. 

156ff Beer Measure is. used in measuring l>eer^ ale^ and r/dlh. 
Its denominations are Tiogsheads^ barrels^ gallons^ qua/rU^ pints, 

2 pints {pt^ make 1 quart^ marked qU 

4 quarts " 1 gallon, '* gal^ 

86 gallons " 1 barrel, " Iwr, or Ihl, 

1\ barrels, or 54 gals. **^ 1 hogshead, " hhd, 

Obb. The beer gsileii coMtaiiM 263 cubic inches. lo many places milk Is meas- 
ured by wine measure. . 



QuB8T.~155. In what is Wine Measure used ? What are its denominations? 
B6cit» the Table. 06». What is the standiuxi unit of Liquid Measure of the 
United States? How many cubic inche« in a wine gallon ? 156. In wbal is Beer 
Measure used? What are its denominations? Eecite the TaUe. Obs, UoH 
many cubic inches in a beer gallon ? 
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DRY MEASURE. 

157« Dry Meamre is used in mea8nring^?*a{n,jiVt^«Y,8a?£, 
^c. Its denomin&tioiis are ehald/rons^ qu(»rters^ huthels^ peoks^ 
qttarts^ and pints. 

2 pints {pt) make 1 qnart,^ marked gt 

8 quarts " 1 peck, • " ^*. 

4 pecks, or 32 qts. ^' 1 bushel, ^^ hu, 

8 bushels " 1 quarter, " qr, 

82 bushels ^^ 1 chaldron, *^ eh. 

Obb. 1. In England, 36 boaheU of coal make a chaldron. 

2. The standard unit of Dry Measure of the United States ts the Wintkester 
Bushel,, which contains 2150^ cubic inches, and is equal toTZ^ VoVo poiuids 
avoirdupois of distilled water, at the maximum density. 

3. The Winchester bushel is so called, because the standard measure wsi for- 
merly kept at Winekester, England. By statute, it is an upright cyllndflr, 18| 
inches in diameter, and 8 inches deep. 

TIME. 

158* Time is a measured portion of duration. It is natu- 
rally divided into days and years ; the former being caused \j 
the revolution of the Earth on its axis, the latter by its reM>- 
lution round the Sun. Its denominations ai*e centuries^ yeafs^ 
months^ weeks^ days^ hours., minutes, and seconds, 

60 seconds (sec,) make 1 minute, marked mi%. 

60 minutes " 1 hour, " hr, 

24 hours "1 day, " d. 

7 days " 1 week, " wk 

4 weeks " 1 lunar month, " ms. 

12 calendar months, or ) • u i ciVU vear " vr 

865 days, 6 hrs., (nearly) { ^ ""'^ ^^''''' ^' 

18 lunar mo., or 52 weeks " 1 year, " yr, 

100 years " 1 century, " cen. 

Oss. 1. Time is measared by docks, waUdiest chroaoiiietertf dials, hour- 
glasses, &c 



ClnisT.r-157. To what nse is Dry Measure applied 1 What are its denomina- 
tions? Repeat the Table. Obs, What is the standard unit of Dry Measure 
adopted by the government? 158. What is Time? Uuw is Time naturally di- 
''vfded 1 How are the former caused? How the latter ? What are its denomi- 
audooB 7 Bepeat the Table. Obs. How is Time measured? 



A»TS. 157, 158.] 
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S. A civil year ii a legal or common year ; a period of time establidied by gov- 
ernment for civil or common purposes. The civil year is often called Julian 
year, from the Emperor Julias Ceesar, who adapted the calendar of the civil yea,r 
to the Apposed length of the solar year, by adding 1 day to every fourth year. 

3. A oolar year is the time in which the earth revolves round the snn, and cod- 
tains 365 days, 5 hours, 48 minutes, and 48 seconds. 

4. A leap year, sometimes called bissextile, contains 360 days, and occurs onca 
in/0«r years. 

It is caused by the excess of 6 hours, which the civil year contains above 363 
days, and is so called because it leaps or runs over one day more than a common 
year. The odd day is added to February, because it is the shortest month. 
Every leap year, therefore, February has 29 days. 

The following are the names of the 12 calendar months, with the number of 
days in each: 



January. 


(Jan.) 


first 


month, has 31 days. 


February, 


(Feb.) 


second 


it 


28 *' 


March,' 


(Mar.) 


third 


u 


31 ** 


April, 


(Apr.) 


fourth 


u 


30 »* 


May, 


(May) 


fifth 


u 


31 ** 


June, 


(June) 


sixth 


ii 


30 " 


July, 


(July) 


seventh 


u 


31 « 


Al}gU8t, 


(Aug.) 


eighth 


(t 


31 " 


September, 


(SepU) 


ninth 


ii 


30 ** 


October, 


(Oct.) 


tenth 


a 


31 " 


November, , 


(Nov.) 


eleventh 


ii 


30 " 


Deoeml^, 


(Dec.) 


twelfth 


it 


31 «* 



The number of days in each month may be easily remembered firom the fol> 
lowing lines: 

*^ Thirty days bath September, 
April, June, and November; 
February twenty-eight alone. 
All the rest have thirty-one; 
Except in Leap year, then is the time, 
When February has twenty-nine.*' 

Jfote, — The terms September, October, JVbv«fnd«r, and JDeeember, which in our 
year denote the ninth, tenth, eleventh, and twelfth months, are derived from the 
Latin numerals s^tem, oeto, novem, and decern, signifying seven, eight, nine, ten. 

This discrepancy arose in this way: The Romans, from whom the names of the 
months were borrowed, originally divided tiie year into but ten months, com- 
mencing with March and endhigwith December; consequently, the numerals 
septem,octo, novem, decern, yf^re correctly employed in denoting the last four 
months of their year. 

At length tbey added January and February to the number of months, and 
commenced the year #ith January, while they retained the former names of the 
other months. Thus, the commencement of the year being set back two months, 
March became the third month, instead of the first as previously ; September the 
ninth, instead of the seventh ; October the tenth, instead of the eighth, 4»c 



Quest. — What is a civil year? A solar year 1 A leap yew 1 How is leap 
year caused? To which month is the odd day added? Name the caldoctar' 
months, and the number of days in each ? 
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Tabue Bhmpmg th» number of days from any day of one month 
to any day of any other month; within a year. 



Erom 



To Jan. 

" Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov- 

Dec. 



u 
(i 
u 

u 
u 
u 
ii 

C( 



Jan. 

865 

81 

69 

90 

120 

151 

181 

212 

243 

273 

804 

834 



PiBb, 



384 
866 

28 
69 
89 
120 
160 
181 
212 
242 
273 
303 



M«r. 



306 

337 

366 

31 

61 

92 

122 

153 

184 

214 

245 

275 



Apr. 



276 

306 

334 

365 

80 

61 

91 

122 

168 

183 

214 

244 



May. 



245 

276 

304 

386 

366 

81 

61 

92 

128 

163 

184 

214 



Juae. 



214 

246 

273 

804 

834 

365 

30 

61 

92 

122 

153 

183 



July. 



184 
215 
248 
274 

804 

335 

365 

31 

62 

92 

123 

153 



Aug 



168 

184 

212 

248 

273 

304 

334 

365 

31 

61 

92 

122 



Sept. 



122 

168 

181 

212 

242 

278 

303 

334 

865 

80 

61 

91 



Oct. 
"92 

128 

161 
182 
212 
248 
273 
804 
335 
366 
31 
61 



Not. 



61 
92 
120j 
161 
181 
212 
242 
273 
804 
884 
865 
80 



Dec. 



31 
62 
90 
121 
161 
182 
212 
243 
274 
304 
335 
866 



To find the number of days ftom any day of onQ month to the savuda^ of any 
other month, look in the upper line for the montk of Um first date^ and nl the left 
hand for the month of the second date ; the number of days between the two dates 
is found in the angle formed by ,the intersection of these columns. Hius, if we . 
wish to Itnow the number of days from May 2l8t to July 2lBt, IooIl at the top for 
may, then at the left side for July, and tracing these lines to the point of inter- 
section, we And 61, which is the number of d^iys between the two dales. 

When the day of the mouth is different in the two dates, this difference muM 
be added to or subiracted from the tabular number, according as the second date 
is greater or less than the first. Thus, from the 7th of November to the 2tHh nf 
June, the number of days is il2 + 13, or 223. The number of days from the 15th 
of October to the lOih of March, is 151—5, or 146. 

In leap years, if the end of February is included in the time, 1 day most bo 
added to the tabular number. 

When the time exceeds 1 year, 365 days must be added for each year. 



CIRCULAR MEASURE. 

159. Circular Measure is applied to the divisions of the 
circle, and is used in reckoning latitude and Imgitude^ and th^ 
motion of the heavenly bodies. Its denominations are circles^ 
iigns, degrees^ minutes^ and seconds. 

make 1 minute, marked ' 
" 1 degree, ' " ° 



60 seconds (") 
60 \ninutes 
80 degrees 
12 signs, or 860*^ 



(( 



u 



1 sign, 
1 circle, 



(( 



u 



s. 
e. 



Qns«'r.^l59. To wha^ iaCircuiar Measure applied 1 What are its denomina* 
tioMf Jiepeat the Table. 



Ams. 159, 159.a.] NtJMBfiRfr. 

Ob8. 1. Circniar Measure teofldttoftlled 
jSngultr Measure^ and is cbiefly used by 
astroffdnerS) nsTigstuvB, aod s u fy ey ws. 

8. The circtimferciliee ef Avery «iret« 
is di^rided, oj- supposed to be divided, 
into 360 equal parts, called d^^reea^ as in 
the subjoined figure. 

3. Since a degree is ^^ part of the cir- 
cunifereDce of a circle, ii is Obvious that 
its length must depend on the site or 
tnagnUude of the circle. Thus, a degree 
of longitude is the 3t>0th part of tbo dis- 
tance round the earth, which Is tOry dif- 
ferent froai the 360th part of (he circum- 
ference of the adjuiuiag circle. 



1« 



90O 




00 

o 
o 



270® 



JVffte.-— The term wk'nitts, is from the Latin miiMttufn, which signifies a small 
part. The term second^ is an abbreviated expression for eeeond mlnotes, or 
minutes of the second order. 



MISOELLANSOUB TABLE. 

-- 159«a. The following denomlDations not incladed in the 
precedu3g Tables, are frequently used. 

12 units 

12 dozen, or 144 

12 gross, or 1728 

20 units 

66 pounds 
100 pounds 

80 gallons 
200 lbs. of shad, or sahnon 
196 pounds 
200 pounds 

14 pounds of iron, or lead 

21^ stone 
8 pigs 

Om. Formerly US pounds were allowed for a quhitaL 



make 1 dozen, (dot,) 
" 1 gross. 
1 great gross. 
1 score. 

1 firkin of butter. 
1 quintal of fish. 
1 bar. of fish in Mass. 
1 bar. in N. Y. and Ot 
1 barrel of flour. 
1 barrel of pork. 
1 stone. 

1 fother. 



ii 



(( 



(( 






(( 



. QnKST.— Ofrf. What is Circular Measure sometime ealled? By whom is It 
chiefly used ? luto what is the circumference of eyery circle divided 1 On what 
does tbe length of a degree depend 7 159.a. How many units make a doun? 
Bow many dozen a gross 1 A great groes? How many unite make a soon f 
Pomids a firlcin 1 



I 
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PAPER AND BOOKS. 

159*5. The terms folio, quarto, octmo, &o., applied to books, 
denote the number of leaves into which a sheet of paper is 
folded. 

24 sheets of paper make 1 quire. 

20 quires " 1 ream. 

2 reams " 1 bundle. . 

5 bundles '* 1 bale. 



A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 



in two leaves, is called & folio, 
in four leaves, is called a quarto, or 4io. 
in eight leaves, is called an octavo, or 8r^. 
in twelve leaves, is called a duodecimo, 
in sixteen leaves, is called a 16m<?. 
in eighteen leaves, is called an 18m(?. 
in thirty-two leaves, is called a 32m^. 
in thirty-six leaves, is called a 867710. 
in forty-eight leaves, is called a 48m<7. 

159«0. Previous to the adoption of Federal money in 1786, 
accounts in the United States were kept in pounds, shillings, 
pence, and farthings. 

In New England currency, Virginia, Ken-j 

tucky, Tennessee, Indiana, Illinois, Mis- > 6 shil. make $1. 

souri, and Mississippi, 3 

In New York carrency, North Carolina, > g ^^jj^ ^^^^ jj 

Ohio, and Michigan, S 

In Pennsylvania currency. New Jersey, Del- ) ^ gj make il 

aware, and Maryland, , S ' 

In Georgia currency, and South Carolina, 4s. 8d. make $1. 
In Canada currency, and Nova Scotia, 5 shil. make $1. 

Obs. At the time Federal money was adopted, the colonial currency or bills of 
credit issued by the colonies^ had more or less depreciated in value. This depre- 
ciation being greater in some colonies than in others, gave rise to the different 
values of the State currencies. 

QuKST. — 159.6. When a sheet of paper is fotded in two leaves, what is it 
called 1 When in four leaves, what 1 Wlien in eight ? Jn twelve 1 In sixteen? 
In eighteen ? In thii ty-six ? 159.c. Previous to the adoption of Federal Money, 
in what were account^! kept in the U. S. ? How many shillings make a dollar in 
N. E. cur eucy 1 In N. Y. currency ? In Penn. currency ? In Georgia currency ? 
l0 Caaudu currency ? 



► 
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ALIQUOT PASTS OF $1 IN FEDEBAL MONET. 



50 cents 



884 cents 



1 



25 cents 
20 cents 
16| cents 



= I}. 
= $j. 

I 

6- 



= $}. 



12^ cents 
10 cents 

8| cents 

6^ cents 
,5 cents = $ 



1 

IT* 

I 

n* 
1 

TV 
1 

2ir* 



PABTS OF $1 IN NEW YORK OURBENOT. 



— $3"' 



4 shillings 

2 shillings 8 pence =$}. 

2 shillings 



1 shilling 4 pence=$|. 
1 shilling 
6 pence 



—41 



—4 1 



— VIT* 



PABTS OF $1 IN NEW ENGLAND OUBBENOT. 



—41 
2' 



8 shillings 

2 shillings — ^^ 

1 shil. and 6 pence=$j. 



=$1 



1 shilling 
9 pence 
6 pence 



—4 1 



— VT^« 



ALIQUOT PARTS OF STERLING MONET. 



10 shillings 
6s. 8d. 
5 shillings 
4 shillings 
8s. 4d. 
2s. 6d. 
2 shillings 



=£i- 






10 hundred lb8.=i ton. 
5 hundred lbs.= J ton. 
4 hundred lbs.=^ ton. 



Is. 8d. 

1 shilling 

6 pence =| shilling. 
4 pence =^ shilling. 
8 pence =| shilling. 

2 pence =1 shilling. 
1 penny =1^ shilling. 

ALIQUOT PABTS OF A TON. 

2 hundred 2 qrs.=| ton. 



2 hundred lbs. =^ ton. 



1 hundred lbs. 



•5ir 



ton. 



ALIQUOT PARTS OF A POUND AVOIRDUPOIS. 

8 ounces =^ pound. i 2 ounces =| pound. 
4 ounces=| pound. I 1 ounce =^ pound. 

ALIQUOT PARTS OF TIME. 



6 months=^ year. 
4 months = I year. 
8 months =j year. 
2 months =^ year. 
1^ month ={ year. 
IJ month =J year. 
1 month =i^year. 



15 days=4 month. 
10 days=| month. 

6 days = J month. 

6 days= j^ month. 

8 days=^ month. 

2 days=yV month. 

1 day =7V nionth. 
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REDUUTION. 

160* Redtjotion is the process of changing Compound 
NunAers ft'om one denomination to another, without altering 
their valuB, li is of two kinds, Descending and Ascending, 

Beduction Descending is the process of reducing higher de- 
nominations to loiibeft^ as pounds to shillings, &c. 

Eeduetion Aseending is the process of reducing loU)ef denom- 
nations to higher, as &rthings to pence, pence to shillings, &c, 

£x. 1. Bednce £2, 18s. 6d. 2 far. to farthings. 

Sttggestion.-^To reduce the pounds to Operation, 

shilling, we multiply them hy 20, because £ t. d. /or, 

20s. make £l ; for if there are 20s. in £1, in . 2 U 6 2 

£2 there must be twice as many, or 40s., 20s. in £1. 

and adding the given shilliDgs (13) makes 53 shillings. 

63s. We next reduce the 53s. to pence, by _1?^' ^ ^*' 

multiplying them by 12, because 12d. make 642 pence. 

Is., and adding in the given pence (6), we - 4 fSar. in Id. 

have 642d. Finally, we reduce the 642d. 2570 &r. Ans. 
to farthings, by multiplying them by 4^ be- 
cause 4 far. make Id. and adding in the given farthings (2), 

we have 2670 far. That is, £2, 13s. 6d. 2 far.=2670 farthings, 

■ 

161 • Hence, we derive the following general 

RULE FOR REt)UCTION DESCENDING. 

Multiply the highest denomination gi/oen hy the nutf^ber re- 
quired of the next lower denomination to make one of this 
higher, and to the product add the given number of this lower 
deTVomination. Proceed in this manner with each successive 
denomination, till you com/c to the one required, 

Ob8. Redaction Descending^ it Will be tibtenred, <^liM8t8 in sveceanve mii/tf- 
plieationsi and may with prapriety be called RedmUonbif JHultipiioOtum. 

2. Reduce £8, 2s. 5d. to pence. Ans, 749. 

' ■ ' ■ " ■ — ' — ' ' I - I - . . 11 I II . 

QuBST.— 160. What is Ileducti(HiT Of how many kinds is it? Whst is Re- 
duction Descending 1 Reduction Ascending? Explain the solution of the flrai 
example from your i^ate. How are pounds reduced to shillings 1 Why maiti* 
ply by 30? How reduce killings to pence? Why? Bow pence to farthings? 
Why? 161. What is the rule for Reduction Descending 1 Obs, Whioh of th« 
/Und/imfintAj rn\f^» is employed in Reduction D(«ci'mUi^? 
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8. How'many pounds in 2570 farthings? * 

Suggestion. — This exftmple requires Operations 

laaer denomijiations to be reduced to 4:)2 570 ta r. 
higher^ and therefore belongs to re- 12) 642d. 2 far, over, 
duction (ucending. To reduce lihe 2|0 )5|33. 6d. over, 
farthings to pence, we divide them £2, 13 s. over, 
by 4, because 4 far. make Id.; for if Ans. £2, 18s. 6d. 2 far. 
4 far.- make Id., in 2570 fa^. there 

must be as many pence as 4 is contained times in 2570, which 
is 642 and 2 far. over. We next reduce the 642d. to shillings, 
by dividing them by 12, because 12d. make Is. Finally, we 
reduce the 538. to pounds, by dividing them by 20, becai^e 20s. 
make £1. Therefore 2570 far.=£2, IBs. 6d. 2 far. 

162« Hence, we derive the following general 

RULE FOR REDUCTION ASCENDING. 

Divide the given denomination by that number which it takes 
qf this denomination to make onb of the next higher. 

Proceed in this, manner with each successive denomination, till 
you come to the one required. The last quotient^ with the several 
remainders^ will be the answer. 

Proof. — BediLction Ascending and Descending mutually prove 
each other, 

Ob8. 1. Each remainder is of tbe same denomination as the dividend from 
irhicti it arose. (Art. U6. Obs. 2.) 

S. Redaction Jiscending^ it will be observed, consists in racceMtoe <<ivt«t«ii», 
and may with propriety be called Reduction by Division, 

4. Reduce 4237 feet to rods. 

Suggestion. — ^Having reduced the Operation. 

feet to yards, we have 1412 yds, and 1 8) 4237 f eet, 

ft. over. We next reduce the yards to 5|)1412 yds. 1 ft. over, 

rods, by dividing them by 5J. In 2 

dividing by 5 J, we reduce both the 11 )2824 half yd. 

divisor and dividend to halves; then 266 r. 4 yds. over, 

performing the division, the result is Ans. 256 r. 4 yds. 1 ft. 

QvKST.— Explain the solution of the third example f^om your slate. How are 
fkrthings reduced to pence? Why? How reduce pence to shillings? Why? 
How shillings to pounds ? Why ? 182. What is the mle for Reduction Ascend- 
ing? Huw it Reduction proved ? Obs. Of what denomination is each remain- 
der ? Which of the Amdamental rules is employed in Reduction Ascending ? 



152 REDUCTION. [Sect. VH, 

266 rods, and 8 rem. (Art. 141. Obs.) Now this 8 rem. is "haXf 
yards, ^d is equal to 4 whole yards. (Art. 162. Obs. 1.) 

Suggestion, — Reverse the opera- Ptoof. 

tion; that is, reduce the rods to yds., 2)256 r. 4 yds. 1 ft. 
by multiplying them by 5^ ; (Art. 5| 

134.a.) then reduce the yards to 1284 

feet, and the result is 4237 feet, 128 

which is equal to the given num- 1412 yards. 

ber of feet. The work is therefore 8_ 

correct. JResuU 4237 feet. 

5. In £35, 4s. 6d. how many pence 1 Ans. 8454d. 

6. In 57600 far., how many pounds ? Ans. £60. 

7. In £43, 12s, how many shillings ? 

8. In 217 shillings, how many farthings? 

9. In 1176 pence, how many pounds ? 

10. In 12356 farthings, how many shillings? 

11. In £675, how many farthings? 

12. In £84, 16s. 7^., how many farthings? 

13. In 25256 pence, how many pounds? 

14. In 56237 farthings, how many pounds? 

15. In £425, 9s. 7^d., how maxLj farthings ? 

16. In 411 lbs., 2 oz. 8 pwts., how many pennyweights? 

17. In 715 ounces, how many grains 1 

18. In 10 lbs. 5 oz. 6 pwts., how many grains? 

19. In 512 pwts., how many pounds? 

20. In 2156 grains, how many ounces ? 

21. In 35210 grains, how many pounds ? 

22. Reduce 425 pounds 3 oz. 5 drs. Avoirdupois, to dramsi 

23. Reduce 36 cwt. 2 qrs. to pounds. 

24. Reduce 35 tons, 7 cwt. 15 lbs. to ounces. 

25. Reduce 3 quarters, 15 lbs. 10 oz. to drams. 

26. Reduce 875 ounces to pounds. 

27. Reduce 1565 pounds to hundred weight. 

28. Reduce 1728 drams to pounds. . 

29. Reduce 5672 ounces to hundred weight 

30. Reduce 15285 pounds to tons. 

81. Reduce 8526720 drams to hundred weight. 

32. How many drams in 170 lbs. Apothecaries weight? 

33, Eow many scruples in 156 poands? 
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84. How many onnces in 726 scraples ? 

85. How many poands in 1260 drams 1 9 

86. In 896 rods, 8 yds. 1 ft., how many feet? Ans. 14794 ft 

87. In 45 furlongs, how many inches ? 

88. In 1584 feet, how many rods ? Ans, 96 rods. 

89. In 9728 inches, how many rods ? 

40. In 26400 feet, how many miles? 

41. In 25 leagues, how many inches? 

42. In 40 leagues, 6 furlongs, 2 in., how many inches ? 

43. In 750324 inches, how many miles? 

44. How many inches in the circumference of the earth? 

45. How many inches in 845 yds. cloth measure ? 

46. How many nails in 53 Flemish ells ? 

47. How many nails in 81 English ells ? 

48. Reduce 5'd8 quarters to yards. 

49. Redqfie J 324 nails to French ells. 

50. Reduce 5208 nails to English ells. 

61. In 1766 square rods and 19 yards, how many feefr? 

52. In 56 acres and 3 roods, how many square feet ? 

53. In 1275 square miles, how many acres ? 

54. How many square rods in 25640 feet ? 

55. How many acres in 1865 roods ? 

56. How many acres in 2118165^ yards ? 

57. How many square feet in a tahle 21 feet long and 6 feet 
wide ? Ans. 126 sq. ft. (Art. 153. Obs. 8.) 

58. What is the area of a garden, which is 18 rods long and 
15 rods wide ? Ans, 270 square rods. 

59. How many square feet in a floor, 18 feet long and 17 
feet wide? 

60. How many square yards in a ceiling, 20 feet long and 18 
feet wide ? 

" 61. What is the area of a field, which is 86 rods long and 25 
rods wide? 

62. How many acres are there in a piece of land, 80 rods 
long and 48 rods wide ? 

63. In 75 cubic feet, how many inches ? 

64. In 37 tons of round timber, how many inched ? 

65. In 28124 cubic feet, how many tons of hewn timber? 

66. In 16568 cubic feet of wood, how many cords? 

67. In 65 cords of wood, how many cubic feet? 



I 
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68. How nuoiycolne indies «re fiiOB in a her, wliose lei^th 
18 30 iAhes, its breadth la, and its depth 15 indieB? 

69. How many cotne inches in a Uoek of marble, 43 indies 
long, 18 inches broad, and 12 inehes thick? 

70. How many coMc fe^ in a room, 16 feet long, 15 feet 
wide, and 9 feet high? 

71. How many cubic feet in a load of wood, 8 feet long, 4 
feet wide, and S^ feet high? 

72. How many cabic feet in a pHe of wood, 16 feet long, 6 
feet wide, and 5 feet high? How many cords? 

73. How many cords of wood in a pile, 140 feet long^ 4| feet 
wide, abd 6^ feet high ? 

74. In 4624 giUs, how many gallons wine measure? 

75. In 24260 quarts, how many hogsheads ? 

76. How many pints in 15 bogheads, and 20 gallons? 

77. How many gills in 40 bar. 3 gals. 2 qts. of wine? 

78. How many barrds of beer in 5000 pints? 

79. How many hogsheads in 7800 quarts of beer? 

80. How many quarts in 25 bhds. and 7 gals, of beer? 

81. How many pints in 110 gals. 3 qts. and 1 pt. beer? 

82. Bedace 536 boshels, and 3 pedes to quarts. 

83. Rednce 821 quarters to pints. 

84. Reduce 6912 pints to bushels. 

85. Reduce 85600 quarts to bushels. 

86. In 15 days, 6 hours, and 9 min., how mtmy seconds ? 

87. In 366 days and 6 hours, how many minutes ? 

88. How many seconds in a solar year ? 

89. Allowing 365 d. 6 h. to a year, how many minutBs has a 
person lived who is 21 years old ? 

90. How many honrs in 568240 seconds? 
91.- How many weeks in 8568456 minutes? 

92. How many lunar months in 6925600 hours? 

93. How many years in 66857200 hours ? 

94. How many years in 1000060000 seoottds? 

95. In 75 degrees, how many seconds? 

96. In 8 signs, and 15 degrees, how many minntes ? 

97. In 12 signs, how many seconds ? 

98. In 86860 seconds, bow many degrees? 

99. In 567800 minutes, how many signs? 

100. In 25660096 seconds, hew many signs? 
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}01^ A 8ta*aA««F banglit 25 doa. slatei at ^ ptnoe apieoe : 
how many pounds starling did they come to ? # 

10^ A o&mfeixkj ol IS peifiiosit ^^nt ^ gmneafi and 6s. for a 
BTipper ; how man j ^hiUiftga apieoe did t)ie svpper cost them ? 

108, A tB^rmw 9M l^ cows for 5^ gaineas apieee, and took 
bi^ pi«,y ia sh^p al» 22 ^tvillings a head : h<>w ma&j alieep di4 
he receive ? 

1104|. Bon^t a qqar^ of beef, welgjblDg 9 cwt. and H^ lbs., 
at 7 pence a ponnd : what did it amount to ? 

10& What wiU a bad of hay conXaiiun^ 1 ton and 17 Qwt. 
amount to, at 1| dollar a hondred? - 

1Q6. A sUnrersmith having 7 lbs. S| oz. of silver, made it into 
tea spoons each weighing 2^ 02l, which he sold for 7 eighths 
of a dollar' apiece. How many spoons did he make ; and how 
much did they come to ? 

107. How many dollars can be made oat of 50 lbs. 9 oz. of 
silver, allowing 41 2| grains to a doUar? 

108. How many eagles of standard weight and purity^ can 
be made ont of 100 lbs. 10 oz. of gold ? How many half eagles ? 
How many doable eagles ? 

109. Bequired to reduce 5 m. 6 fur. 28 rods, 5 yds. and 8 in. 
to inches, and prove the operation. 

110. Bequired to reduce 8 m. 5 fur. 25 rods, 8 yds. ft. 8 
in. to inches, and prove the operation. 

111. What will 4 acres, 2 roods and 15 rods of la^nd cost, at 
2| dollars a rod ? 

112. If you count ^ per minute, how many ean you count 
in 6 weeks, 4 days, and 5 hours ; allowmg 6 days to a week and 
10 hours to a day? 

113. If a pendulum vibrates 65 tunes per mini»tey how many 
times will it vibrate in 258 days, 16 hours I 

114. A grocer bought 18 tons, d owt. 2 qrs. and 18 lbs. of 
butter, which he. packed in firkins : how many firkins did it 
require? 

115. A fanner having 5 hhds. 1 bbl. 16 gab. of cider, put it 
up in bottles holding 8 pints each : how many bottles did it 
take? 

116. How many yards of carpeting a yard wide, wiU it tako 
to cover a floor 2^ fbet. loiig and 18 i^t. wide t 



166 RBDUCTioN. [Sect. VIL 

117. How many acres are there in a field 865 rods long, and 
66 fe^ wide? 

118. How many square yards in the fonr sides of a room 18 
feet long, 17| feet wide, and 14^ feet high ? 

119. How many square yards of plastering will it take to 
cover the four sides and the ceiling of a room 18 feet square, 
and 15 feet high ? 

120. How many yards of muslin 8 qrs. wide, are equal to 36 
yds. brooatelle, which is 1^ yard wide? 

121. How many yards of silk 3 qrs. wide, will 61 yds. of* 
cambric line, which is 1 J yd. wide ? 

122. What will it cost to pave a street 3 m. 116 rods longp 
and 2 rods wide, at 15^ dollars a square rod? 

128. A man having 15 acres and 60 rods of land, laid it out 
in lots each containing 12 sq. rods, and sold the lots at $350 
apiece : how much did he realize for his land ? 

124. What is the worth of a pile of wood 18 ft. long, 10| 
ft. high, and 9^ wide, at 3^ dollars a cord ? 

125. How many times will a wheel of a railroad car, 9 ft. in 
circumference, turn round in going 1600 jniles ? 

126. How long would it take a cannon ball, flying at the 
rate of 8 miles per minute, to reach the moon, a distance of 
240000 miles? 

127. The velocity of light is 11875000 miles per minute, and 
it takes 8 minutes for it to pass from the sun to the earth : how 
£eu- from the sun is the earth ; and how many weeks would it 
take a man to travel this distance, traveling 30 miles an hour ? 

128. How many bricks will it take to pave a side .walk 76 
feet long and 8 feet wide, each brick being 8 inches long and 
4 inches wide ? 

129. How many suits of clothes can be made from 648 yards, 
allowing 4 yds. 2 qrs. to a suit ? 

130. Allowing 1 shingle to cover 24 sq. inches, how many 
shingles wUl be required to cover the roof of a house 60 feet 
long, the rafters on each side being 20 feet long ? 

131. In a township 6 miles square, how many farms are 
there of 160 acres each? 

132. How many bricks will it take to build a prison 60 feet 
long, 25 feet wide, and 48 feet high, whose walls are 1 foot 
tMck, the bricks 8 in. long, 4 in. wide, and 2 in. thick? 



AbTS. 16S, 164.] COMPOUND NUMBBRS. l£7 

FRAOTIONAL COMPOUND NUMBERS. • 

163ff In order that one cofusrete nnmber may properly be 
said to be a part of another, the two numbers mnst necessarily 
express objects of the same hihd^ or oljects which can be re- 
ditced to the same hind or denomination. Thns, 1 penny is ^ I7 
of a pounds but 1 penny cannot properly be said to be part of 
'Afootf or of- a y«w; for, feet and years cannot be reduced to 
pence. So 1 o'range is | of 5 oranges ; but 1 orange'cannot be 
said to be J of 5 apples, or 6 pumpkins ; for apples and pump- 
kins cannot be reduced to oranges. 

Cask I. — Reducing Compound numbers to fractions ofhiglier 
denominations, 

Ex. 1. Eednce 7s. 6d. to the fraction of £1. 

Suggestion. — ^The object of this exam- Opm'ation, 

pie is to find what part of 1 pound, 7s. 6d. is 7s. 6d. 

equal to. But in order to find what part 1^ 

one number is of another, the numbers 90 pence, 

must be reduced to the same denomrnor *J ^ ^?»^ J^~^t? 
tim. (Art. 163.) Now 7s. 6d.=90d., ^^' ^^^^' ^^ ^^' 
aod £1 =240d. The question therefore resolves itself into this : 
What part of 240d. is 90d. The answer is j^^, which reduced 
to its lowest terms, is £|. In the operation, we reduce the 7s. 
6d. to pence, (the lowest denomination mentioned,) for the 
numerator, and £1 to pence for the denominator. Hence, 

164 • To reduce a compound number to the fraction of a 
Mgher denomination. 

First reduce the given compound number to the lowest denom- 
ination mentioned for the numerator ; then reduce a unit of the 
denomination of the required fraction to the same denomination 
as the Tmmerator. and the result will he the denominator. 

Ob8. When the given number contains but one denomination, it of ooune re- 
quires no reduction. 

If the given number contains a fraction, the denominator of the fraction is Uio 
lowest denomination mentioned. Thus, in 6|8., the loweiA denomination is 
fourths of a Bliilling ; in 2| far., the lowest denomination H fifths of a fiirthing. 



QuBST.— 163. When may one concrete number be said to be a part of another f 
164. How is a compound number reduced to a flractloaoC a hi^bai d«D»»S3aabS&si&\ 
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2. Bednce Ss. 7d. 2 far. to the fraction of £1. 

Am. £iii, or AV 

8. Reduce 9d. 8 far. to the IraoiaMi oi Is. 

4. What part of a boshd is S pecks and 6 qts. 1 

6. What part of r peck is 6 qts. and 1 pt. % 

6. What part of a gallon is 8 qts. 1 pt. and S gillsV 

7. What part of 1 gallon is 1 pt. and 1 giU ? 

8. What part of 1 hogshead is 15 gals, and 8 qts.t 

9. What part of 1 ton is 6 owt. and 2 qrs. 1* 

10. What part of 1 hundred weight is 2 qrs. an4 7 lbs.? 

11. What part of 1 quarter is 1 liU and 6 02. 1 

12. What part of I mile is 45 rods 2 yds. and 2 ft. ? 

13. What part of 1 mile is 10 fur. and 35 rods ? 

14. What part of 1 league is 2 m. 1 fur. and 1 r. i 

15. What part of 1 yard is 2 qrs. and 8 nails f 

16. What part of £1 is 7d. 8 far. ? Am. J^V« 

17. What part of £1 is 3f d ? Arts. £^. ' 

18. What part of £1 is 5f shilliDgs ? Am. £$J. 

19. What part of 1 day is 2^ hours f 

20. What part of 1 day is 4 h. and 8| min. f 

21. What part of 1 hour is 8 min. and 40 see. ? 

22. What part of a week is 1 hour and 15f see. ? 

28. What part of a hundred weight is 1 pound and 5| Oiz. ? 

24. What part of 1 ton is | of a pound ? 

25. What part of 1 hogshead is 15| of a ga1k)n? 

26. What pai<t of 1 galkxn is 8 qts. 1 pt. and ^ gills'? 

27. What part pf 30 dscj^s is U days 8 hours and 14 min. ? 

28. What part of 5 tons is 1 ton 11 cwt and 16 lbs. ? 

29. What pa,rt qf 4 yards square is 4 square yards ? . 

80. What part of ^ of a square yard is ^ of a square fbot ? 

81. What part of 4 cubic yards is 4 cubic feet? 

82. What part of ] of a cubic yard is { of a cubic foot? 

88. A young man having £17, 15s. 8d., spent £5, 6s. 7d. in 
dissipation : what part of his money did he spend? 

84. A man hailing 8 tons, & owt. 16 lbs% oi flax, sold 1 ton, 
T cwt. 19 lbs. : what part of his ^az did he seU ? 

85. From a cask of vinegar containing 48 gals. 8 qts., a gro- 
cer sold 19 gals. 2 qts. and 1^ pints : what part of the whole 
cask did he seU ? 



Gabb n. — JSeduGin{f fractions of higher dencminaHoM to 
whole numbers of lower deruminations. 

Ex. 1. Bedoce | of £1 to shillings and pence. 

Suggestion. — 3 eighth of £1 is the satne OperaU<m. 

8M 1 eighth of £3. Now, reducing the na«- £3 

merator £3, to shillings, aikd dividiiig it ?£ 

hy the denominator 8, the result is Ts. and ^)^»» 

4 remainder, cJr |s. Next, redncing the 7fl. aiMl 4 rem, 

numerator 4s'. to pence, and dividing again 12 

by the denominator 8, tii« quotient is 6d. '8)48d. 

The quotients 7s. and 6d. form the answei* ^^ 

required. That is, 5 of £1=78. 6d. Hence, ^'w. 7s. 6d. 

iCS« Ifo reduce tkJradMon of a, higher denomination to tohole 
numbers of lower denominations. 

Reduce the numerator of the gfoen fraction to the nisiet loiter 
denomination^ and divide the result by the denoTninator ; then 
reduce the remoAuder to the next lower denomination stilly a/nd 
dkide by the denominator as before. 

Proceed in this manner with each remainder^ and the several 
quotients will be the whole numbers required. 

. 2. Beduce f of £1 to shillings. Ans. 128. 

5. How mtoy shillings and pence in £ J ? 
4. How many shillings, &c., in £f ? 

6^ In I of 1 week, how many days, hours, &c.? 

6. In j^ of 1 day, how many hours, minutes, &c. t 

7. Reduce | of 1 lea^e to miles, &c. 

8. Reduce J of 1 mile to furlongs. &c. 

9. Reduce TTT <^^ 1 hundred weight to quarters, &o. 

10. In 5 of 1 ton, how many hundred weight, &c. ? 

11. In f of 1 bushel, liow many pecks, quarts, &c. ? 

12. Reduce ^ of a square mile to acres, rods, yards, and 
feet. 

13. How many cu'bic feet iu | of a cord f 



QuBBT.— 165. How is a fraction of a higher denomination reduced to whole 
Bombera of lower denominations t 
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Oask m. — deducing JracHonM of higher denamifuUiant to 

Jractions of lower denominatiom. 

14. Bednoe ^i^ of £1 to the fraction of a penny. 

Awdffsio, — Since £1 is equal to 20s., it Operation, 

is plain that ^1^ of £1 is equal to ^ of £1 numerator. 
208., which ia ^^ffS. Again, since Is. is 20 

equal to 12d., ^^, must he equal to ^^^ 20s. 

of 12d. which is ||^ or ^d. In the ope- _1? 
ration, we reduce the numerator of the 240d. 
given fraction to the denomination re- ^^' *»5^- ^^ i^ 
quired, which is pence, and the result placed over the given 
denominator forms the fraction required. Hence, 

lC6t To reduce a fraction of a Tdgher denomination to the 
fraction of a lower denomination. 

Med/uee the giten, numerator to the denomination of the re- 
quired fraction^ and place the reeaU over the given denominator. 

On. 1. Thb proeeoB Is the same in princiide aa rednciiiy • toyial* eompoimd 
namb«r to a lower deoominatioa. (Art. 161.) 

2. When factors co'mmoB to the nnmeraior and denominator occur, the opera> 
tion may be shortened by canceling those factors. ^Art 136.) 

15. Beduce -^^ of £1 to the fraction of a farthing. 

3X20X12X4 txttXltx4 ,- ^ 
Solutum. ^;^ =____=i fe,. Jns. 

16. Reduce jl^ of 1 week to the fraction of a day. 

17. Change f^ of 1 mile to the fraction of a rod. 

18. Change jfi;^ of 1 rod to the fraction of a foot. 

19. Change j\i^ of 1 yard to the fraction of a nail. 

20. Change rszjruv ^^ ^ ^^ ^ ^^ fraction of a poxmd. 

21. What part of a second is j ii^^^b of a day ? 

22. What part of a pint is ^s^ of a hnshel ? 

28. What part of a square foot is 1 1^ 4^34 y of an acre? 
24. What part of a cuhic loot is j^ of a cord ? 



QtTBST.— 166. How is a fraction of a higher denomination redaced to the frao* 
tion of a lower denomination? Ob$, How may the operation he shorteiied t 
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Case IY. — Reducing fractions of lower denominationa to 
fractions of higher denominations. 

Ex. 1. Rednoe f of a penny to the fraction of a pound. 

Analysis, — Since 1 penny is ^ of a Operation, 

shilling, it is plain that f of Id. is equal £1 

to f of ^s. which is ^gS, Again, since ^ 

1 shilling is -^jf of a pound, ^^s. must 20s. 

be equal to /y of jB^Vj which is J6y|^, or _2? 

£5^. In the operation we reduce £1 240d. 

to the same denomination as the given ' ? 

fraction, (thirds of a penny), and the re- 720 

suit 720, placed under the given nu- -^^' '^^ ^ ^tt^' 

merator, forms the fraction required. Hence, 

167t To redace a fraction of a Itmter denomination to th# 
fraction of a higher denomination. 

Beduce a unit of the demnninMion of the required fraction 
to the same denomination as the given fraction^ and the result 
mil he the denominator. 

Or, divide the given fraction hy the same numbers as in re^ 
ducing whole compound numbers to higher denominations, 

Ob8. 1. This Case is similar in principle to Case first. 

2. When factors common tu the numerator and denominator occor, Uie opera* 
tion may be skartened by cancding those factora. (Art. 136.) 

2. Reduce | of a pint to the fraction of a bushel. 

4 4 1 

Solution, 7= 3=-rr T^n* -^'« 

6X2X8X4 6X2X8X4 80 

8. Reduce | of a farthing to the fraction of a potiAd. 
4. What part of a pound Troy is } of a grain ? 
6. What part of a ton is | of an ounce ? 

6. What part of a mile is ^ of a foot? 

7. What part of an aere is | of a square foot? 

8. What part of a oord is | of a cubic foot ? 

9. What part of a hogshei^ is $ of a pint ? 

10. What part of 2 square yards is | of a square yard, t 

11. What part of | of a square yard is | yard square ? 

Qini8T.— 167. How is ft flraction of a lower denomliMUon reduced to the finw* 
tloD of a higher? 0»«. How may the operation be ahottoueKlt 
T.P. 6 



( 
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COMPOUND ADDITION. 

ICTta. Compound Addition is the process of imiUng two or 
more eornpound numben in one turn. 

1. What is the sam of £4, 98. 6d. 2 for. ; £3, 12s. 8d. 3 far.; 
and £8, 66. 9| pence? 

Suggation, — ^Write the nmnhecB Operation, 

under each other, pounds under £ «. d. far, 

ponnds, shillings under shiUings, &c. 4 " 9 '' 6 '' 2 

Then beginsing with the lowest de- 8 " 12 '' 8 '' 3 

nomination, we find the sam is 6 far., 8 " 6 '' 9 '' 1 

which is equal to Id. and 2 far. over. Am. 16 '' .9 "0"2 
Write the 2 far. nnder the column of 

fiirthings, and carry the Id. to the column of pence. The sum 
of the pence is 24, whiek is equal to 2s. and nothing over. 
Place a cipher under the column of pence, and carry the 2s. to 
the column of shillings. The sum of the shillings is 29, which 
is equal to £1 and 9s. over. Write the 9s. under the colama 
of shillings, and carry the £1 to the column of pounds. The 
sum of the pounds is 16, which we set down in full, as in sim- 
ple addition. (Art. 29.) The answer is £16, 9s. Od. 2 far. 

1^0 Hence, we derive the following general 

BULE FOE COMPOUND ADDITION. 

I 

I. Write the numhere so that the eame denominations shaU 
stand uvder each other. 

n. Beginning at iks. right kand^ addmkhe/ivmn separately ^ 
and divide its stun by the nuw^er required to make ons of the 
next higher denomination. Setting the remainder under the 
column added, carry the quotient to the next pohimn^ and thus 
proceed as in Simple Addition, (Art. 23.) 

Proof. — The proof is the same as in Simple Addition, 

OBi. 1. CoTHpound Addition to the same in princfple as Simpfe Addition, and 
the reasons of the rule are the tame. The appaeeot difibrenee tietveen them 
ariflea from the Uett that in aimple nombers, the ratis of increase being 10, wd 

QuicsT. — 167.0. What is Compound Addition ? 168. How do you write com- 
pound numbers for addition? Where do you l)egin to add, and bow proceed ? 
How ia OoMpound Additien proved? Oite. Doea CkNBpeend Addition eitkir im 
piinciple Avm Simple Addition 7 From wliatdoea the apparent diilisresce viMt 
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always carry for 10; bat in compoaod miinben, the rstMof ineraftBO being 
irregular f we carry for difftrmt numbers. In each, however, we always carry for 
that number which It takes of the order or denomination added^ to make one in 
tho next higher order or d e a e B mnaMea* 

2. What is the sum of £10, 6s. Yd. ; £18, 128. lOd. ; £5, 8s. 
4d.? ^n9. £84, 2s. 9d. 

(3.) (4.) (5.) 

£ «.• d. far, £ s. d, £ 8. d, 

6 7 4 2 10 15 8 21 18 10 

6 7 1 16 11 1 6 11 

12 15 6 25 18 9 ^85 12 7 





(6.) 




(T.) 




(8.) 


lb. 


oz.pwt. 


gr. 


ez. pwt. 


gr. 


U. oz. pwt 


5 


8 .16 


7 


15 12 


8 


12 6 15 


7 


9 6 


12 


11 6 


7 


19 7 


10 


6 15 


10 


10 18 


8 


1 8 16 


21 


8 4 


5 


6- 


1 


28 8 11 



9. Add 7 lbs. 9 oz. 16 pwts. 10 grs. ; 8 lbs, 10 oa. 8 pwts. 
9 grs. ; 8 lbs. 8 oz. 1 pwi. 4 grs. 

10. A man bought a ooaoh for £85, 126. ; a horse for £27, 
8s. lOd. ; a harness for £7, 16s. lid. : what did the whole cost 7 

11. A merchant bought of one dairy-man 5 ewt 11 lbs. 6 
ounces of butter ; of another, 8 owt 15 lbs. 9 oz. ; of another, 
7 owt 6 lbs. 10 02. : how much did he buj of aU 7 

12. Bought of one man 78 lbs. of wooi; of a&other 96 lbs. 
6 oz. ; of another, 185 lbs. 11 oz. ; of another, 820 lbs. 9 oz. ; 
of another,. 642 lbs. 8 tts. : bow much waa bought in all ? 

13. A man sold to one customer 2 tons, 62 lbs. 10 oz. of 
hay; to another, 6 tons, 40 lbs. 12 oz.| to a— Ib a r , 8 tons, 75 
lbs. 6 oz. : bow iHneh dfed he sell to all ? 

14. A man wove 7 yAs, 8 qrs. 2 na. of eMh in 1 day; the 
next day, 6 y4s. 1 qr. 8 na. ; the next, 8 yds. 8 qrs. 1 na. ; tbe 
next, 5 yds. 2 qrs. 8 na. : how much did he weave in all ? 

15. Bought seTeral pieces •f cotton ; one oontaioed 26 yds. 
1 qr. 2 na. ; another, 80 yds. 2 qrs. ; another, 29^ yds. 8 na. ; 
another, 82} yds. 1 na. : how many yards did they cdl contain ? 

16. A hotel-keeper bought at one time, 15 bu. 2 pks. 8 qts. 
of oats; at another^ 10 btu 1 pk. 2 qto. ; at another, 20^ bu. 6 
qts. ; then, 18^ bu. 5 qts. : how much did Vi^ b^]S ^ ^"^ 



/ 



. / 
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m 

17. Bonght 4 loads of wbeat ; the first containing 28 bn. 9 
pks. 5 qts. ; the second, 20| bn. 6 qts. ; the third, 26 J bu. ; the 
fourth, 21 J bn. 7 qts. : how noafigr baah«lft 4id they all con- 
tain? 

18. W-hat is the sum of 16 m. 8 fur., 16 r. ; 2^ m. 1 fur. 33 
r. ; 10 m. 8 fur. 22 r. ; 45 m. 7 far. 20 r. ? 

19. A merchant bought 8 casks of oil ; one held 2 hhds. 30 
gals. 2 qts. ; another, 8 hhds. 10 gals. ; another, 1 hhd. 13 gals. 
1 qt. : how much did they all hold ? 

20. Sold several lots of wine, in the following quantities ; 1 
pipe, 1 hhd. 21 gals. 2 qts. 1 pt. ; 2 pipes, 11 gals. 8 qts. 1 pt; 
3 hhds. 15 gals. 2 qts. ; 8 pipes, 10 gals. 2 qts. 1 pt. : how 
much was sold in all ? 

21. A mason plastered one room containing 45 square yards, 

7 ft. 6 in. ; another, 25 yds. 6 ft. 96 in.; another, 38 yds. 4 ft. 
41 in. : what was the amount of his plastering ? 

22. Sold 10 A. 85 r. 10 sq. ft. of land at one time; at an- 
other, 8 A. 10 r. 15 ft. ; at another, 18 A. 16 r. 23 ft. : what 
was the UDonnt of land s(^d 7 

28. A merchant received sevorai boxes of. goods ; one con* 
tained 16 en. ft. 61 in. ; another, 25 ft. 81 in. ; another, 20 ft. 
18 in. ; another, 88 ft. 72 in. : how many cubic feet and inches 
did they aH oentaiQ?v 

24. One pile of wood containil 10 o. 88 ft. 89 in. ; another, 
15 c. 56 ft. 79 in.; another, 80 o. 19 ft. 44 in.; another, 17 
o. 84 ft. 81 in. : how much do they all contain? 

25. Find the sum of 16 lbs. 6 oz. 6 drs. 2 so. 9 grs. ; 26 lbs. 

8 oz. 7 ^9. 1 ic. ; and 45 lbs. 8 os. 2 4ni. 2 so. Apothecaries' 
wei^t. 

26. Find tboflMMn of 45 m. 2^ for. 17 r. 5 yds. 2ft. 9in. ; 48 m. 
6| fur.- 4 yds. 1 ft. 8 in. ; 89 m. Id r. » yds. t fk* S in. 

27. Add togeliier It lengnes, 8 m. »f for. 86 r. 11^ ft. ; 19 L 
1 m. 7| fur. 8Br. 16^ ft.; 26 L 2 m. 8 for. 2 r. 14 ft. 

28. Add to9etii«r 2ft yean, 2 nos. B wks. 6 d. ; 68 yrs. 8 
mos. 2 wks. 8 d. ; 60 yns. 4 mot. 1 wk. • d. ; 49. yn. and 4 d. 

29. Add together 146 aores, 85 aq. r. 26 sq. yds. 7| sq. ft. ; 
128 A. 66 sq. r. 28 sq. yds. 8 sq. ft. ; 84 A. 110 sq. r. 16 sq. 
yds. 6| sq. ft. 

80. Add together 7 ciixsles, 8 s. 17**, 18', 48" ; 4 dr. 8 s. 21^ 
82', 54''; 18 cir. 9 8. 11°, IV, W. 
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ADDITION OF FRACTIONAL COMPOUND NUMBERS. 

1. Wljat is the sum of £J, |s. and Jd ? 

Suggestion.^— We first reduce the frac- Mrst Method, 

tions to whole numbers of lower denomi- £J=3s. 4d. far, 

nations, (Art. 165,) then adding them as |8.=0s. Id. 2 fai\ 

in the preceding rule, tlie result is 3s. 5d. ^.=0s. Od. 1^ far. 

8 J far. which is the answer required. Ana, 3s. 6d. 8 J far. 

Or, we may reduce the given fractions 
to the same denomination, viz: fractions of Second Method. 

nnpnnv -Pl 240^ . 1q 12,1 lA — 1,1 f Xrf 240 5760 

166.) Then, reducing these fractions to a -ir=fif» 

common denominator as in* the margin, ^=-^48^. 

and adding them, the sum is -rVV-f^-j which Su7n=^^:^-, 

being reduced to whole numbers, gives Ans, 3s. 6d. 3 J far. 
the same result as before. Hence, 

168ia. To &M fractional compound numbers. 

Reduce the given fractions to wJwle number's of lower denomr 
inations^ then proceed as in compound addition, 

Or^ reduce the given fractions to the saine denomination^ then 
proceed as in adding common fractions, (Art. 127.) 

Obs. The result will be the same, whether the g'lTea fraetiom are reduced to 
firactioDS of lower denommatlona, or to higher. 

2. Add £f, |s. ?d. £|, |s. Ans, £1, 4s. 4d. ^ f. 



3. Add I lb. to f oz. § pwt. 4. Add | oz. ^^ pwt. | gr. 

5. Add i ton, J cwt. \ lb. 6. Add ^ cwt. f lb. ^ oz. 
• 7. Add f m. to I of 6 J fur. 8. Add 7J in. 2f ft. 6^ r. 

9. Add f yard } na. 5 in. 10. Add J in. 4 na. | yd. 
11. Add I acre | rood ^ r. 12. Add VV sq. r. | yd. ^ ft. 
13. Add 4§ cord to ^ oa. ft. 14. Add | cu. yd. to 2f|cu. ft. 
16. Add I hhd. wine, 8 J gals. 1^ qfc., and f hhd. | of 6f gals. 

16. Add I bn. fi pk. % qt. J pt. ; ^ bu. \ pk. f qt. J pt. 

17. Add f of V^ day, § of 4 hr. ^^ of ^ min. and J of 2| sec. 
] 8. Bought two remnants of silk, one containing | yd. | qr. j 

na., and the other J yd. | qr. \ na.: how much did both containi 
19. How many pounds in a load of hay Which weighs J ton 
21 qrs. and 17f lbs. ? 

QuKST.— 168.0. How add fractional compound numhera 1 
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COMPOUND SUBTRACnOIf. 

168*5. Compound Subtraction is the process of findiog the 
difference between two compound numbers. 

Ex. 1. From £15, 7s. 6d. 3 far., subtract £6, 4s. 8d. 2 far. 

Suggestion. — We write the less num- Operation. 

ber under the greater, pounds under £ s. d. far, 

pounds, shillings under shillings, &c., 15 " 7 " 6 " 3 ^ 

and beginning witlrthe lowest denomi- g // ^ // q »^ 

nation proceed thus: 2 far. from 3 far. Am. 9 '' 2 '' 10 " 1 
leave 1 far. ; set the 1 far. under the 
colamn of farthings. Next, 8d. cannot be taken from 6d. ; we 
therefore borrow as many pence, as it takes to make one of the 
next higher denomination which is shillings; and 12d. added 
to 6d.,.make 18d. Now 6d. from 18d. leave lOd. Bnt since 
we borrowed we must carry 1 to the 4s. which makes 53., and 
6s. from 7s. leave 2s. Finally, £6 from £15 leave £9. The 
answer therefore is £9, 23. lOd. 1 far. 

1690 Hence, we derive the following general 

RULE FOR COMPOUND SUBTR-ACTION. 

I. Write the leee number under the. greater^ so that the same 
denominations may stand under each other, 

II. Beginning at the right hand^ subtract each lower number 
from the nurnber abwe it, and set the remainder under the num- 
ber subtracted. 

III. When a number in the lower line is larger than that 
above it., add as many units to the upper number as it takes to 
make one of the next higher denomination ; then subtract as be- 
fore., and adding 1 to the nes^t number in the lower liTiCy pro- 
ceed as in Single Subtraction. 

PiiOOF. — The proof is the same as in Simple Subtraction, 

Obs. CtfDrpowwiBubCraetion is the tame 1b principle as Sim]^e Subtraetion, tnd 
the reasons of the rale am the Batne. In buth cases we begin tt) aubtract at the 
right baud, and when the number in the luwer line is larger than that above it, 



duKBT.— 168.&. What is Compound Subtraction? 169. How do you write 
compound numbers for subtraction ? Where begin to subtract, and bow pro- 
eehd 7 When a number in the lower line is larger than that above it, what is to 
be doae 1 How ifl Compound BvtbVr&QUou Ytro^ed 1 
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we borrow as many units as it takes of the oidw or denoiBiiiHtioD we are sub- 
tracting to make one of the next higher order or denomination ; and in both, we 
carry 1 to the next figure in the lower number. 

2. From £10, 7s. 4d. 3 far. take £2, 6s. 9d. 2 far. 

Ans. £8, Os. 7d. 1 far. 

3. From £15, 16s. lOd. 8 far., take £7, 8s. lid. 1 far. 

4. From £56, 78. 6d. 1 far., take £20, 8s. lOd. 3 far. 

(5.) (6.) 

Froto 16T. 10 cwt. 8 qrs. 7 Iba. 125T. 7 owt. 2 qra. 20 lbs. 
Take 8T. 5 owt. 1 qr. 2 lbs. 96T. 9 cwt. 3 qrs. 12 lbs. 

(7.) (8.) 

From 16 gals. 3 qts. 1 pt. 2 gi. 121 hhds. 28 gak. 1 qt. 
Take 7 gals. 2 qts. pt. 3 gi. 63 fahds. 21 gals. 3 qts. 

9. Bougbt 2 silver pitchers, one weighing 2 lbs. 10 oz. 10 
pwts. 7 grs.; the other 2 lbs. 3 oz. 12 pwts. 5 grs.: whA la the 
difference in their weight ? 

10. A merchant had 28 yds. 3 qrs. 2 na. of cloth, and sold: 
15 yds. 1 qr. 3 na. : how much had he left? 

11. A lady bo eight 2 pieces of silk, one of which contained 
19 yds. 2 qrs. 1 na. ; the other 15 yds. 3 qrs. 3 na. : what is the 
difference in the length ? 

12. From 25 m. 7 fur. 8 r. 12 ft. 6 in., take 16 m. 6 ftir. 80 
r. 4 ft. 8 in. 

13. A man owning 95 A. 75 r. 67 sq. ft. of land, sold 40 A. 
86 r. 29 ft. : how much had he left? 

14. A farmer having bought 120 A. 3 R. 28 r. of land, di- 
vided it into two pastures, one of which contained 50 A. 2 B. 
35 r. : how much did the other contain ? 

15. A tanner built two cubical vats, one containing 116 ft. 
149 in., the other 245 ft. 73 in. : ' what is the difference be- 
tween them? 

16. A man having 65 C. 95 ft. 123 in. of wood iii lus she^ 
sold 16 0. 117 ft. 65 in. : how much had he left ? 

17. From 27 yrs. 8 mos. 3 wks. 4 ds. 13 hrs. 35 min., 
Take 19 yrs. 5 mos. 6 wks. 5 ds. 21 hrs. 20 min. 



QuBST.— Oto. Does Compound SubUraotioa diiliBr in principle from Bimpto 
Subtraction 1 
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18. What is the time from July 4th, 1840, to March Ist, 
1845? 

Suggestion, — ^March is the 8d month, and Operation. 

July the 7th. Since 4 ds. cannot be taken Jr. mo, d, 

from 1 d., we borrow 1 mo.. (30 ds.) then 4 1845 " Z" 1 

from 31 leaves 27. 1 to carry to 7 makes 8, 1840 " "I " 4 
but 8 from 8 is impossible ; we therefore Ans, 4 " 7 '' 27 
borrow 1 yr. (12 mos.) then, 8 from 15 leaves 
7. 1 to carry to is 1, and 1 fiom 5 leaves 4. Hence, 

170* To find the time between two dates. 

Write the earlier date under the later^plaei'nj^ih$ years on the 
left^ the number of the month neo^ty and the day of the month on 
the rights then subtract as in ^preceding rule, (Art. 169.) 

Obb. 1. ^e number q€ tbe montli is ttnily detormined by reekoning from Jan- 
uary, the Ist month, Feb. the 3d, &c. (Art. 158. Obs.) 

2. In finding the time between two dates, and in casting interest, 30 days are 
eoDsldered a month, and 13 months a year. 

19. What is the time from Oct. 15th, 1885, to March lOtb, 
1842? 

20. The Independence of the United States was declared 
July 4th, 1776. How much time had elapsed on the 25tU^of 
Aug. 1845 ? 

21. A note dated Oct. 2d, 1840, was paid Dec. 25th 1843: 
how long was it from its date to its payment? 

22. A ship sailed on a whaling voyage, Aug. 25th, 1840, and 
returned April 15th, 1844: how loug was she gone ? 

28. From 268 m. 8 fur. 2 r. 10 ft. 8 in., take 149 m. 6 fur. 
T r. 12 ft. 5 in. 

24. From 160 deg. 18 statute ni. 210 r. 8 yds. 1 ft., take 63 
deg. 26 m. 805 r. 4 yds. 2 ft. 

25. From 275 A. 21 r. 18 yds. 4 ft. 81 in., take 112 A. 65 r. 
28 yds. 6 ft. 180 in. 

26. From 867 A. 2 roods, 8 r. 25 ft., take 175 A. 3 roods, 
25 r. 210 ft 



Qui ST.-— 170. How do you find the time between two dates ? Ob», In finding 
time between two dates, and in casting interest, how many days are oonaidersd 
a month ? How many months a year t 
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SUBTRACTION OF FRACTIONAL COMPOUND NUMBERS. 

I. From I of a pound sterling, take J of a shilling. 

Suggestion. — We first reduce the fractions First Method. 

to whole numbers of lower denominations, £§=138. 4d. 

then subtracting as in the last rule, the result J8.= Os. 9d. 

is 12s. 7d., which is the answer. Am. 12s. 7d. 

Or, we may reduce the given frao- Second Method. 

tions to the same denomination, £|=Y-S'="W^* 
then to a common denominator, and Js.=^s. 
as in the margin, and subtracting n^°— ^=t^s. or 12^. 
the less numerator from the greater, Ans. 123^3. or 12s, 7d. 
the result is ^j^. whose value is 
123^8. or 12s. 7d. the same as above. Hence, 

170«<z. To subtract Fractional Compound Numbers. 

Reduce the giv^n fractions to whole numbers of lower denomi' 
nations^ then proceed as in Compound Subt/raction. 

Or^ reduce the given fractions to the same denominatioTiy then 
proceed as in subtracting common fractions. (Art. 129.) 

2. From £f, fs., take £|,' Js. Ans. 9s. Id. 

3, From Js. take Jd. ^ 4. From |s. take IJd. 

5. From f ton take j^^ cwt. 6. From J cwt. take f oz, 
7. From | mile take ^ rod. 8. From -j^ yd. take ^ ft. 

9. From ^ acre take 3^ rod. 10. From | sq. r. take f sq. y. 

II. From I c. take i| cu. ft. 12. From fi cu. y. take U i^- 
13. From if hhd. take JJ gal. 14. From ] gal. take f pt. 

15. From § of J hhd. wine take 3i gallons. 

16. From r o^ I ^^ 0^ ^7 take 12 J lbs. 

17. From J of J of a week take 1 day and 2^ hours. 

16. A merchant having a piece of cloth containing 27^ yds. 
2^ qrs. 2^ na. sold 16 J yds. 1^ na. : how much did he have left? 

19. A man hftving 45^ acres 39| sq. rods of land, sold 19 j 
acres, 13 J rods : how much did he have left ? 

20. A grocer bought a hogshead of oil containing only 51 J 
gals. 2| qts. and 1| pts. : how much had leaked out? 



Quest. — 170.a. How subtract fi-actional compound aamben \ 
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COMPOUND MULTIPLIOATIOK 

171« Compound Multiplication ia the process of finding 
the amoant of a compound number repeated or added to itself, 
a given number of times. ^ 

£x. 1. What T?ill d yards of broaddoth eost, at £% Ss. 6d. 
8 far. per yard ? 

Suggestion. — ^Writing the multiplier OperatioTL 

cinder the lowest denomination of the £ «. d.fa/r, 

multiplicand, we proceed thus : 6 times 2 " 3 " 6 " 3 

8 far. are 15 far., which are equal to Sd. 5 

and 8 far. over. Write the 8 far. under Am, 10 " 17 " ^"Z 
the denomination multiplied, and carry 
the 8d. to the next product. 5 times 6d. are 80d. and 8d. 
make 83d., equal to 2s. and 9d. Set the 9d. under the pence, 
and carry the 2s. to the next product. 6 times 8s. are 156. and 
2s. make 17s. Set the 17s. under the shillings. Finally, 5 
times £2 are £10. Ana, £10, 17s. 9d. 3 far. 

172t Hence, we derive the following general 

EULE FOB COMPOUND MULTIPLICATION. 

Beginning at the right hand^ multiply each denomination of 
the multiplicand by tJie multiplier sepa/rately^ and divide its pro- 
duct hy the number required to m4ike one of the next higher de- 
nomination^ setting down the remainder and carrying the quo- 
tierU as in Compound Addition, 

Obs. When tbe multiplier is a eompoaiu number, ve may first multiply by one 
of ita faeters, then this product by aBother, and so on, till we have moliiplied by 
all its factors ; the last product will be tbe answer. 

2. Multiply £5, 7fl. 8d. 2 fkr. hy 18, using its factors. 

£ «. d./ar. 
Suggestion.— The factors of 18 are 6 6 " 7 " 8 " 2 

and 8 ; we therefore first multiply hy 6, ^ 

and that product by 8. 82 " 6 " 3 '' 



^rw. 96"18"9"0 



Quest.— 171. What is Ck>mpound Multiplication? 172. Whal is the rule for 
Compound Multiplication? Oba. How proceed when the multiplier ia aoom- 
poaiie number f 
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8. What will 6 horses cost, at £25, lOs. 6d. apieoe ? 

4. A company of 6 persons agreed to pay £81, 5s. 8d. apieoe 
for their passage from Hamburg to New York : what was the 
expense of their passage f 

6. What cost 9 yards of clojih, at ISs. 9f d. per yard ? 

6. What cost 6 pipes of wine, at £9, Ts. 8 Jd. apiece f 

7. What cost 8 cows, at £5, 10s. M. apiece? 

8. In a solar year tibere are 865 days, 5 hrs. 48 mm. 48 see. : 
how many days, hoars, &c., has a person lived who is 21 years 
old? 

9. Bonght 10 silver caps, each weighlag 8 oz. 15 pwts. 10 
grs.: whatis the weight of the whole! 

10. What is the weight of 72 silver doUars, each weighing 
17 pwts. 8grs.f 

11. Bought 7 loads of hay, each weighiog 1 T. 8 cwt. 8 qrs. 
12 lbs. : what is the weight of the whole ? 

12. What is the weight of 20 hogsheads of molasses, each 
weighing 5 cwt. 3 qrs. J7 lbs. 10 oz. 1 

13. A man bought 9 oxen, weighing 1123 lbs. 15 oz. apiece: 
what was the weight of the whole ? 

14. A grocer bought 11 casks of brandy, each containing 54 
gals. 8 qts. 1 pt. 2 gills : how mnch did they all contain ? 

15. If a stage-coach goes at the rate of 5 m. 2 fur. 80 r. per 
hour, how far will it go in 10 hours ? . 

16. K a tailroad car goes 21 m. 2 for. 10 r. per hour, how 
jfar will it go in 15 hours ? 

17. Bought 12 pieces of broadcloth, each containing 27 yds. 
1 qr. 2 na. : how many yards did all contain ? 

18. If a man mows 3 A. 35 sq. r. per day, how many acres 
can he mow in 80 days 1 

19. How many square yards of plastering will a bouse which 
has 9 rooms require, allowing 75 yds. 18 ft. to a room ? 

20. A man bought 15 loads of wood, eaeh containing 1 0. 33 
ft. : how many cords did he buy ? 

21. A miller constructed 7 cubical bins for grain, each con- 
taining 216 feet 152 in. : what was the contents of the whole ? 

22. If a ship sails 2^ 25' 10'' per day, how far will she sail in 
20 days? • 

28, Multiply 50^ 42' 11" by 82. 
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24. If a brewer sells 33 gals. 2 qts. 1 pt. of beer a day, liow 
utuoh will he sell in 24 days ? 
26. Multiply 40 gals. 3 qts. 1 pt. by 60. 

26. What cost 82 tons of iron, at £4, 158. 6^ pence per ton? 

27. Multiply 33 bu. 2 pks. 5 qts. by 100. 

28. Multiply 9 yds. 3 qrs. 2 na., by 600. 

29. Multiply 60 T. 5 cwt. 9 lbs. by 686« 

30. Mukq>ly 4 bn. 2 pks. 6 qts. by lOOOL 



COMPOUND PIVISION. 

173* Compound JHvmon is the pipoess of dividing eorrt' 
pound numbers. 

Ex. 1. A man bought 4 boxes of sugar for £17, 68. 9d. : how 
much was that a box 1 

Sugge8t,ion, — ^Writing the divisor on the Operation, 

left of the dividend we proceed thus: £ s. d, far, 

4 is contained in £17, 4 times and 1 4) 17 ^^ 6 ^^ 9 ^^ 
over. "Write the 4 under the pounds, Ana, 4 " 6 " 8 " 1 
and reducing the remainder £1 to shil- 
lings, add the given shillings 6, and we have 26s. Kow 4 is 
in 26s., 6 times and 2s. over. Set the 6 under the shillings, 
and reduce the remainder 28. to pence, to which add the given 
pence 9, and we have 33d. Again, 4 is iu 83d., 8 times and 
Id. over. Set the 8 under the pence, reduce the Id. to far- 
things, and divide as before. Ans. £4, 6s. 8d. 1 far. 

174 • Hence we derive the following general 

RULE FOR COMPOUND DIVISION. 

I. Beginning at the left Tumd, divide each denomination of 
the dividend hy the divisor^ and nmte the quotient figures under 
the figures divided, 

II. If there is a remainder^ reduce it to the next lower denomi- 
natioUy and adding it to the figures of the corresponding denomi- 
nation of the dvoidend^ divide this number as before. Thus pro- 
ceed through all the denominations^ and the several quotienta 
will he the answer required. 

Quest.— 173. What is Compound Diyisioii? 174. Wbat is the role forCk)m- 
poand Division i 



Arts. 1'^3, 174.] division. 173 

Obs. ]. Each quotient flgore is of .tho oamo draominatioa as ttiat part of the 
dividend from whicli it arose. 

2. When the divisor is a composite number, we may diTide tint by one factor 
and this quotient by anotbes^ and so an till all the SKtota ara tned ; tho last qao- 
tient will be this answer, (ilirt.78.) 

If the diviiior exceeds 12, but is not a composite number, long division may h6 
employed. (Art. 77.) 

2. Divide £274, 4s..ad. by 31, isii^g ^ laetors. 

Suggestion. — ^The factors of 21 are 8 and ^ *• ^^« 

7 ; we therrfore divide by 8, then t^is quo- 8)274 ^^ 4 ^^ 6 
tientby7. - 7)91^8^ 

Am. IS " 1 " 2 

8. Divide £635, 17s. by 81, using long division. 

£ 8, £ 8. 

Suggestion, — We reduce the remain- 81)635, 17 (20, 10^. 
der £15, to shillings, to which we add 620 
the given shillings, making 317, and 15 Mm. 

divide as before. . The remainder 7s. ^Q 

may be reduced to pence and divided 317 

again, if necessary. ^^^ 

7 rem. 

4. Divide £7, 8s. 2d. by 3. 

5. Divide £35, IDs. 8d. 3 far. by 6. 

6. Divide £42, 17s. 3d. 2 far. by 8. 

7. A man bought 5 cows for £23, 16s. 8d. : how much did 
they cost apiece ^ 

8. A merchant sold 10 rolls of owpeting for £62, 129. 9d. : 
how much was that per roll ? 

9. Paid £25, 10s. 6]d. for 12 yards of broadcloth : what was 
that per yard ? 

10. A silversmith melted up 2 lbs. 8 oz. 10 pwts. of silver, 
which he made into 6 spoons : what was the weight of each ? 

11. The weight of 8 silver tankards is 10 lbs. 5 oz. 7 pwts.. 
6 grs. ; what is the weight of each ? 

12. If 8 persons consume 85 lbs. 12 oz. of meat in a month, 
how much is that apiece ? . * 



QuMBT.—Obs. Of what denomination is each quotient figure? When the di- 
visor is a composUe numbef, how proceed ? 



lU 
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18. A dairy- worn an packed 95 lbs. 8 oz. of butter in 10 
boxes : how maoh did eacli box contain ? 

14. A tailor had 76 yds. 3 qro. 6 na. of elo4h, ont of which 
he made 8 cloaks : how much did each doak contain ? 

15. A man traveled 50 m. and 32 r. in 11 hours : at what 
rate did he travel per hour ? 

16. A mail had 285 bn. 6 pks. 6 qte, of grain, which he 
wished to «arry to market in 15 equal loads : how much must 
he carry at a load ? 

IT. A man had 80 A. 45 r. of land, whiok h^ ]$kd. out into 
36 equal k>t« : how much did each lot contain ? 

18. Divide €85 bu. 2 pks. 4 qts. by 45. 

19. If £85, 7s. 7d. 3 far. are divided equally among 81 per- 
sons, how much will each receive? 



APPLICATIONS OF THE COMPOUND KULES. 

175i A BiU^ VEL business operations, is a written statement 
of items, with the price of each, and the amount of the whole. 

Bequired the amount of each of the following bills: 

London, Aug. 27th, 1852. 



1. John Porter J Esq,^ 



Bought ofH, Packard db Co, 



20 Bibles, gilt, at 


16s. 8|d. . . 


12 " extra gilt, ** 


18s. 9d. . . 


8 Paradise Lost, ** 


9s. 6Jd. . . 


18 Homer, 2 vols., " 


12s. 8d. . . 


6 Virgil, 2 vols. •* 


188. Sfd. . . 



Recevoed Payment^ 



2. William JSdll <& Co., 



for 20 pieces silk. 






7 
8 

« l6 
" 14 



u 
(t 
t( 



(( 



linen, 

merino, 

velvet, 



at 

u 
U 



H. Paokla-kd & Co. 
New York, Jan. 3d, 1853. 

7b J. C Carter, Dr. 
£5, 7s. 6f d. 
£7, 3s. 8fd. 



£3, 178. 5d. 
£4, 10s. 9id. 
£9, 18s. 7fd. 
liaeeioed Poffmmt, 



J. 0. Oabtbr. 



Art. 17d.] compound bules. 175 

Pnt the following memoranda into the form of bills, and 
find the amount of each: 

8. James Henry*honght, July Ist, 1852, of 0. B. Lawrence, 
25 lbs. giinpowder,«flrt(49. 64; 89 guiis,;at £1, 12s. 6d.; 12 
rifles, at j£2, 88. ; and 45 knapsacks, at 12s. 6d. What was the 
amount of his lAU ? 

4. If yon bay 27 lbs. sugar, at 7d. a pound ; 36 drums of 
figs, at 4a. 6^^. a dNwt ; 17 boxes of tai«n^ at 6a. 7d. ft box, 
what wHl be the amoniit oi your biU ? 

6. J. Daibo«gfciiOdoa.paic8ilkko0e, at 4fi. Sd. apair; 16 
doz. thread ditto, at ds. 4^. ; 21 doc woastod ditto, at 4b. 6^. : 
what was the amount of hia bill? 

6. James Gordon sold Id acres, 2 roods, and 15 rods of land, 
at £3, 15s. 7d. per rod : what amount did he reoelve? 

7. Bought a piece of land 68 rods long, and 25^ rods wide, 
at £6, 4s. 6d. per acre : what did it amount to ? 

8. Elisha Fanning sold a customer a quarter of veal weigh- 
ing 18 lbs. 4 oz., at 6|d. per po>iHid ; a quarter of mutton 
weighing 1-6 lbs. 8 oz. at 7^. ; and a saddle of venisoii weigh- 
ing 28 lbs. 4 oz. at Is. 7d. per pound : what was the amount 
of the bill ? 

9. A drover bought 10 oxen each weighing 9 owt. 15 lbs., at 
Sjd. per pound : what was the amount of his bill ? 

10. A hardware merchant bought 43 tons, 2 qrs: 17 lbs. of 
iron, at Is. 7d. per pound : what was the amount of his bill ? 

11. A laborer dug a cellar 62 feet long, 25 feet wide, and 8 J 
ft. deep, at 5|d. per cu. yard : what was the amount of his bill 

12. Bought 50 casks of molasses each containing 58 gals. S 
qts., at 29. 6d. per gal.; afterwards 215 gals. 2 qts. leaked out, ' 
and the remainder was sold at 3s. 4d. per gal. : what was the 
result of the operation t 

13. Bought 2 cwt. 3 qrs. 10 lbs. of saltpetre, at 3s. 7d. a 
jpound; 16 cwt. 2 qrs. 17 lbs. dyewood, at 4s. 6d. a pound; 5 
cwt. 1 qr. 11 lbs. indigo, at 15s. 8d. a pound: what was the 
amount of the bill ? 

14. George Spencer bought of Henry Brown, 75 yards of 
broadcloth, at 158. 6d. per yard ; 115 yards of silk, at 7s. 6d. 
per yard ; 263 yards of bombazine, at 4s. 7d. per yard ; 325 
yards of cassimere, at lis. 8d.: what was the amount of his 
bill? 



176 BsoiuAi. [Sbot. Vm 



SECTION VIII. 

DECIMAL FRA0TION8. 

Anr. 176* Deemal FratUon*^ ar# thoM whi^ ajm from 
dividing an integer into ten eqaal parts; ihen sabdividliif <mB 
of these parts into tm ^htrs^ and so on, each tnooMdiiiir part 
regularly decreasing m 9k ten fM ratM, Thus, if a unit is di- 
vided into 10 equal parts, 1 of tkese parts is a temtk, (Art. 
103.) Now if 1 temth is divided into 10 equal parts, 1 of these 
parts will be a hundredth; for iV-^10=:yJy. (Art. 138.) 
Again, if 1 hundredth is divided into 10 equal parts, 1 of these 
parts will be a thouecmMh; for T7ir'^l^=='nnm ^- 

Oba. These fractions are called deeimala^ fl-om the Latin numefsl deeemj Un^ 
which indioatea both their origin and raew of deerta8»» 

I77t Each order of whole numbers, we have seen, increases 
in value from units towards the left in a ten-fold ratio ; and, 
conversely, each order must decrease from left to right in the 
same ratio, till we come to units' place again. (Art. 9.) 

I78t By extending this scale of notation below units to- 
wards the right hand, it is manifest that the first place on the 
right of units, will be ten times less in value than unM place; 
that the second will be ten times less than the first ; the third 
ten times less than the second, &c. 

Thus we have a series of orders below units, which decrease 
in a ten-fold ratio, and exactly correspond in value with tentJis, 
hundredths, thousandths, &c., when expressed by common frac' 
tions. Hence, 

179f jDecimal Fractions are commonly expressed by writing 
the numerator with a point ( . ) before it, called the separatrix. 
Thus, jV is written .1 ; -f^ thus .2 ; ^ thus .8, &c. yJu^ is writ- 

QuKST.— 176. What are deci mal fractions ? Obs. Why called decimals ? 177. Fn 
what manner do whole numbers increase and decrease ? 178. By extending this 
scale below units, what would be the value of the first place on the right of units? 
The second ? The third 1 With What do these ordera eorrespoBd T 179; Row 
are decimal fracliona expressed ? 



Arts. 176-183.] fractions. 177 

ten .01, putting the one in hnndredths place; fi^ tlins .05, 
ino. That is, tenths are written in the first place on the riglit 
of nnits ; hnndredths in the second place ; thousandths in tlio 
third p}a«e, &c. 

Ob8. 1. If the aamerrtor lioee not eMtaIn so many figures as tk«re are ciphers 
is the denominator, the deficiency must be supplied by prefixing ciphers to it. 

2. The olijeet of the decimal point or separatrix, is to distingaish the flraciional 
parts from whole numbers, l^o prevent it from betng mistaken tot the point 
used In mtsMratira, ibe decimal point should be a period C • )% uid ^ other a 

180« Ths denominator of a decimal fraction is always 1, 
with as mxmy ciphers annexed to it as there are decimal f^res 
in the given numerator, (Art. 176.) 

181 1 The names of the different orders of decimal^ or places 
below nnits, may be easily learned from the following 

DSOIMAL TABLRS. 



OQ 



DO 



OD 



% ■% -Q 



S 'OS • S c d 

4 ^ iliSlll^l"'^ 



423 .267146986274 

182t It will be seen from this table that the ®aZw€ of each 
fignre in decimals, as well as hi whole numbers, depends upon 
tbe place it occupies, reckoning from units. Thus, if a figure 
stands in theirs* place on the right of units, it expresses tenths ; 
if in the second, hundredths, &c. Hence, 

183* Ea4ih removal (f a decimal figuare one place from units 
towards th^ right^ diminishes its value ten tim^s. 
Prefixing a cipher, therefore, to a decimal diminishes its 



Qdxst. — Obs. If tlie numei-atur does not contain so many figures as there are 
ciphers in the denominator, what must be done ? What is the object of tho de- 
cimal point? 180. What is the denominutor of a decimal fraction 1 181. Re- 
pent the Decimal Table, beginning units, tenths, &c. 18.2. Upon what does tho 
vahM oi a deciiual depend ? 183. What is the effect of removing a decimal figure 
one place to the'rigtit ? • 
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▼alne ten timm ; for it remoyes the decimal one place farther 
from units' place. Thus .4=^; but .(Hrsyf^, and .00i=y>^. 
Annexing, ciphers to decimals does not alter their value ; 
for, each significant figure contfnues to occupy the saine place 
from units as b^ore. Tiros, .6==:-f^g- ; so .50=^, or r^jg^ and 

.500=yVinri OJ- A» &C- (Art. 116.) 

Obb. 1. It slK)ttld be remenbered tbat tbe wits* place is always the r^ht land 
place of a whole number. The effect of annexing and prefixing ciphers to deci- 
mals, is the reverse of annexing and prefixing them to w hole numbers. (Art. 58.) 

2. A whole number and a decimal written together, is called a miiud member, 
(Art. 108.) 

184 • To read Decimal Fractions. 

Beginning at ths left Tiand^ read the figures as if they toere 
whole numbers^ and to the last tme add the name of its order. 
Thus, 

5 tenths. 
25 hundredths. 
824 thousandths. 
5267 ten thousandths. 
43725 hundred thousandths. 
735168 millionths. 

Obs. 1. In reading decimats as well as whole numbers, the units* place should 
always be made the starthig point. It Is advisable fur young pupiU to apply to 
every figure the name of its order, or the place which it occupies, before at> 
tempting to read them. Tims beginning at units' place— uaz't^, tenths^ huw 
dredthsy thousandths, &c., pointing to each fligure as he pronounces the name of 
ltd order. 

2. Sometimes we pronounce the wor d decimal when we come to the separa- 
trix, and then read the figures as if they were whole numbers; or, simply repeat 
them one after another. Thus, 125Ai7 is read, one hundred twenty-five, decimal 
four hundred twenty seven ; or, one hundred twenty-five, decimal four, two, seven. 



.5 


is read 


.25 




.324 




.6267 




.43725 




.735168, 





Bead the following numbers : 






(1.) 


(2.) 


(3.) 


(4.) 


.25 


.5317 


3.245. 


9.14712 


.362 


.1066 


7.6071 


1.Q6231 


.451 


.4308 


4.315a 


2.00729 


.5675 


.0105 


3.87810 


9.14051 


.8432 


•0007 


5.91432 


8.06705 



QcKST.— What then is the efliect of prefixing ciphers to decimals ? What of 

annexing them? Obs. Which is the unity' place? What is a whole number 

and ii decimal written together, called? 184. How are decimals read? Ohs. Id 

reading decimals, what should be mftddthe starting point? Wbat other matibod 

of reading decimala is montioued 1 



LTS. m4, u 


JO. J FRACTIONS. 




(5.) 


(6.) 


(7.) 


(8.) 


25.02 


56.78il7 


1.25345G 


2.000008 


36.032 


21.05671 


0.034689 


0.500072 


45.7056 


42.05063 


7.035042 


8.305001 


12.07067 


95.10051 


9.103005 


9.000001 



179 



184 itf. To write Decimal Fractions. 

Beginning mih the highe»t wtUry write each JUgure in the 
place indicated b^ its namen and to tke reeultpr^ the decimal 
paint, ft any order ie <mitted in the given decim^l^ write a 
cipher in its plqce. 

Write the following fractions in decimals : 
(9.) (10.) (11.) (12.) 

A 53 AKJ^ 10-53* A 2005 

2 Q 6 K 231 9. 4 5 1»7 201 

6 29 fi 23 QOO "' 1ft 123 567 

13. Write 49 hundredths ; 3 tenths ; 445 ten thousandths ; 
7 hundredths ; 5 thousandths. 

14. Write 36 thousandths ; 25 hundred thousandths ; 1 mil- 
lionth ; 703 thousandths. 

15.. Write 7 hundredths ; 8 thousandths ; 95 ten thousandths ; 
63 millionths ; 26 ten millionths. 

16. JJVrite forty-six and five thousandths; seventy-two and 
seven millionths ; three thousand two hundred and sixty-four 
millionths ; 64 and nine thousandths ; 93 and sixteen millionths. 

185f Decimals differ from Common Fractions hoth in their 
origin^ and in the manner of expressing them. 

Common Fractions arise from dividing a unit into any num- 
ber of eqtcal parts ; consequently, the denominator may be any 
number whateoer, (Art. 107.) Decimals arise from dividing 
a unit into ten equal parts, then subdividing one of those 
parts into- ten other equal parts, and so on ; consequently, the 
denominator is always 10, 100, 1000, &c. (Arts. 176, 180.) 

Again, Common Fractions are expressed by writing the nu- 
merator over the denominator; Decimals are expressed by 
writing the numerator only^ with a point before it, while the 
denominator is understood. (Arts. 107, 179.) 

QvBtT. — 184.«. How do you write decimals ? 185. Hovir do decimalB differ 
from common fractions'! From what do common fractions arise ? From what 
do dpcimaJs arise 7 How are common froct^otxa expTC^&ft^'^. Wcs^ «^ ^*^\sviiA,\ 
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ADDITION OF DECIMAL FRACTIONS. 

Ex. 1. What is the sum of 2.5 ; 24.457 ; 123.4.and 2.369 ? 

Suggeatifin. — ^Having written the given num- Operation. 

bers so that tenths may stand nnder tenths^ hun- 2.5 

dredths under hundredtTis, &c., begin at the right 24.457 

hand or lowest order, and proceed as in adding 123.4 

simple numbers. Finally, place the decimal paint 2.369 

in the amount, tinder those in the numbers added, 162.726 
and the result 152.726, is the answer. 

I87t Hence, we deduce the following general 

RULE FOR ADDITION OP DECIMALS. 

Write the mmibers so that the same orders may stand under 
each other ^ and beginning at the right hand or lowest order^ pro- 
ceed as in Simple Addition. (Art. 29.) 

jPVom the right of the amount^ point off as many figures for 
decimals^ as there a/re decimal places in either of the given num- 
hers. 

Obs. The Pnofttad the reaton* for the rnlo, are the same as in addition of 



simple numbers. 






(2.) 


(3.) 


(4.) 


81:25 


15.263 


20.13 • 


1.059 


7.0003 


117.056 


126.05 


213.0507 


43.5 


1285.6151 


0.05 


2185.05813 


1393.9741 Am. 


86.806 


620.30597 



5. What is the sum of 3.5 ; 83.65 and 45.121 ? 

6. What is the sum of 65.7 ; 43.09 ; 1.026 and 2.1765 ? 

7. Add 6.15768; 1.713458 and .6578128? 

8. Add .0256; 15.6941 ; 8.856 and .00035? 

9. Add 256.31 ; 29.7 ; 468.213 ; 5.6 and .75. 

10. Add 25.61; 78.003; 951.072 and 256.8052. 

11. Add .567; 37.05; 63.501; 76.25 and .63. 

12. Add .005 ; 1.25 ; 6.456 ; 10.2563 and 15.434. 



QoEST.— 187. Whatia the rule for adduion of decimals? How point off the 
uaawerl Ols. How is addition of decimals proved 7 



Arts. 187-189.3 decimal fractions. 181 

18. Add 266.1 ; 10.15; 27.09; 85.560 and 2.067. 

14. Add 5.00257 ; 3.600701 and 2.10607. 

15. Add together 5 tenths, 25 hundredths, 566 thousandths, 
and 7568 ten thonsandths. 

16. Add together 34 hniidredths, 67 thousandths, 13 ten 
thonsandths, and 463 millionths. 

17. Add together 7 thonsandths, 68 hnndred thonsandths, 
47 millionths, and 6 tenths. 

18. Add together 423 ten millionths, 68 thousandths, 25 
hundredths, 4 tenths, and 56 t^i thousandths. 

19. What is the sum of four hundred three and twenty-six 
hundredths ; forty-seven and six tenths ; nioety-four and eigh- 
teen thousandths; two hundred, and five ten thousandths? 

20. What is the sum of eighteen and forty-five ten thou- 
sandths; sixty and one hundred twenty-three millionths; 
forty-nine and sixty three ten millionths ^ 

SUBTRACTION OF DECIMAL FRACTIONS. 

I88t Ex. 1. From 25.367 subtract 13.18. 

Suggestion. — Having written the less number Operation, 
under the greater, so that tenths may stand under 25.367 

tenthSy hundredths under hundredths, we begin 13.18 

aj the right hand or lowest order, and proceed Am, 12.187 
as in Simple Subtraction. Finally, place the deci- 
mal point in the remainder under those in the given numbers, 
and the result 12.187, is the answer. 

189i Hence, we deduce the following general 

RULE FOR SUBTRACTION OF DECIMALS. 

Write the less number under the greater, so that the same 
orders may stand under each other. 

Beginning at the right hemd' or lowest order, subtract as in 
simple numbers, and from the right of the remainder, point off 
as m^my figures for decimals, as there are decimal places in 
either of the given numbers, 

Ob8. The Proof and the reasons for the rule, are the same as in subtraction of 
9imple numbers. 



QtJt8T.->189. V^at is the rale for subtraction of decimals 1 How point off 
the answer) Ob»* How is subtraction of decimals proved? 

15 



i 
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2. From 15 take 1.5. Ana. 13.6. 
. 8. From 256.0315 take 5.641. 

4. From 16.7 take 1.156. 

5. From 63.25 take 50. 

6. From 201.001 take 66.04067. 

7. From 1 take .125. 

8. From 11.1 take .40006. 

9. From .56078 take .325. 

10. From 1.^ take .6689. 

11. From 3.4001 take 2.000009. 

12. From 1 take .000001. 

13. From 256.31 take 126.4689301. 

14. From 8960.320507 t^e 68.001. 

15. From 57000.000001 take 1000.001. 

16. From 76 hundredths take 75 thonsandtbflr 

17. From 6 thousandths take 6 miilionths. 

18. From 3252 ten thousandths take 3 thousandths, 

19. From 689 t^e 22 thousandths. 

20. From 7856 take 236 miilionths. 

^ 21. From five tenths take five hundredths. 

22. From six thousandths take seven ten thousandths. 
28. From seven hundred thousandths take nine miilionths. 

24. From forty-seven and twenty-four hundredths take seven 
and sixty-three thousandths. 

25. From five hundred six and ninety-nine miilionths take 
two hundred forty-three and ninety-nine thousandths. 

26. What is the difference between twenty-nine thousandths, 
and twenty-nine thousand? 

27. What is the differe&ce betveiKL forty-five hundredths, 
and forty-five thousandths ? 

28. What is the difference between five hundred sixty-nine 
thousandths, and ^ve hundred ^xty-nine miilionths ? 

29. A man having nine-tenths of an acre of land, sold nine- 
teen thousandths of an acre : how mnoh did he have left ? 

30. A grocer having a hogshead of molasses, lost 215 thou- 
sandths of it by leakage : how much was left ? 

31. From a piece of cloth containing seventy-five and seven- 
teen hundredths yards, thirty -six and seven thousandths yarda 
were used : how many yards were left i 
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MULTIPLICATION OF DECIMAL FRACTIONS. 

* 

190t Multiplying by a fraction^ we have seen, is taking a 
yart of the multiplicand as many times, as there are liJce parts 
of a unit in the multiplier. (Art. 132.) 

Ex. 1. What is the product of .48 multiplied by .5 ? 

Suggestion, — The multiplier .6, is equal to -j^ or Operation. 
I, and .48 is equal to ^V* (^^ ^^') ^o^ -Nv •'^ 
X ^= aVV or tAi a"^^ -nnr=-24, which is the an- _^ 
swer required. (Art. 179.) In practice, we mul- ,240 Ans, 
tiply as in whole numbers, and pointing off as 
many decimals in the product as there are deciuial figures in 
both factors, we have .240. But since ciphers placed on the 
right of decimals do not affect their value, the may be omit- 
ted, and the result is .24, the same as before. (Art. 183.) 

191 1 Hence, we deduce the following general 

RULE FOR MULTIPLICATION OF DECIMALS. 

Multiply as in whole numbers^ and from the right ofthepro- 
ditct, point off as many figures for decimals^ as there are decimal 
places in the multiplier and multiplicand. 

If the product does not contain so many figures as there are 
decimal places in loth factors, supply the deficiency hy prefixing 
ciphers. 

Obs. 1. The Proof and reasons for the rule, are the same as in muUipHcation 
ot simple numbers. 

2. The reason for pointing off as many decimal places in the product as there 
are decimals in both factora, may be illustrated thus : 

Suppose it is required to multiply .35 by .5. Supplying the denominators 35 
= 35., and .5=yV (Art.180.) NoWyV7r'^Tlf=TVw' »>"'TTnnr=-125; (Art. 
179 ;) that is, the prodnct of J2S x JS) eootains just as many decimais as the factors 
Uiemselves. 

In like manner it may be shown that the product of any two or more decimal 
nnmbore, must contain as many decimal figures as there are places of decimals 
in the given factors. 



QuKST.— 190. What is it to multiply by a fraction ? 191. What is the rule for 
multiplication of decimals? How do you point off the product? When the pro- 
duct does not contain so many figures as there are decimals in both factors, what 
is to be dono? Obs, Mow is mulUpUcatiou of decimals proved ? 



i 
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(2.) (3.) (4.) (5.) 

Multiply 8.45 96.071 466.03 .1236 

By .25 .0032 4.5 .027 

"4225 192142 228015 8662 

1690 288213 182412 2472 

Am. 2.1125 .3074272 2052.135 .0033372 

BXAMPLES FOB PBAOTIGE. 

1. In 1 piece of eleth tiiere are 31.7 yards : how many yards 
are there in 7.8 pieces ? 

2. In 1 barrel there are 31.6 gallons : how many gallons are 
there in 8.25 barrels ? 

8. In one rod there are 16.5 feet : how many feet are there 
in 35.75 rods? 

4. How mapy cords of wood are there in 45 loads, allowing 
8.25 of a cord to a load? 

6. How many rods are there in a piece of land 25.85 rods 
long, and. 20.5 rods wide ? 

6. If a man can travel 38.75 miles per day, how far can he 
travel in 12.25 days ? 

7. How many pounds of coffee are there in 68 sacks, allow- 
ing 961.25 pounds to a sack ? 

8. If a family consume .85 of a barrel of flour in a week, 
how much will ihej consume in 62.23 weeks ? 

9. What is the product of 10.001 into .06? 

10. What is the product of 50.0065 into 1.003 ? 

192. When the multiplier is 10, 100, 1000, &o. 

Eemove the decimal ^oint in the multiplicand as many places 
towards the right, as there are cipJiers in the multiplier^ and 
the result will he the product, (Arts. 59, 191.) 

. 11. Multiply 4,6051 by 100. Am. 460.51. 

12. Multiply 2.6501 by 1000. 

13. Multiply .5678 by 10000. 

14. Multiply .000781 by 2.40001. 
16. Multiply 1.002003 by .0024. 

16. Multiply .58001 by .0001003. 

17. Multiply 8.001502 by .00005. 

— ■■ ... .. ■ 

QuKST.—19'2. JJow proceed when the multiplier ia 10, 100, 1000, &c. 
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18. Multiply 85G89.31 by .000001. 

19. Multiply .0000045 by 69.5. 

20. Multiply .0340006 by .000067. 

21. Multiply S by 5 millionths. 

22. Multiply .15 by 28 ten thousandths. 

28. Multiply 25 hundred thousandths by 7 and 3 tenths. 

24. Multiply 225 millionths by 2 and 85 hundredths. 

25. Multiply 2367 ten millionths by 8 and 2 ten thousandths. 

26. Multiply .07606 by .253. 27. 3.00641 x .0032. 
28. Multiply .003046 by .005. 29. 45.084 x 8.2401. 
30. Mult. 2.406723 by .00081. 81. 9.3245 x 6.0532. 
82. Mult. 75.00732 by .00005. 33. 623.0052 x .00028. 
84. Mult. 823.0207 by .23006. 35. 720.3009 x .24007. 

36. Multiply two thousandths by two ten thousandths. 

37. Multiply five millionths by sixty-one thousandths. 

38. Multiply two hundred sixty-three ten millionths by forty- 
eight ten thousandths. 

39. Multiply seven hundred billionths by two thousand on© 
hundred and fifty-six millionths. 



DIYISION OF DECIMAL FRACTIONS. 

193. Ex. 1. What is the quotient of .75 divided by .5 ? 

Suggestion. — ^Divide as in whole numbers and Operation, 
point off as many decimal figures in the quotient .5).75 

as those in the dividend exceed those in the divi- Ans, li5 
sor, which is on>e; the result 1.5, is the answer. 

lOl* Hence, we derive the following general 

BULK FOR DIVISION OF DECIMALa . 

Divide as in whole numbers^ and point off as many figures for 
decimals in the quotient, as the decimal places in the dividend 
exceed those in the divisor. If the quotient does not contain fig^ 
ures enough, supply the deficiency by. prefixing ciph&rs, 

Ob8. 1. The Proo/ and the reasons for the rule, are the same as in division of 
simple numbers. 

S. The reason ioT pointing off the quotient may be explained in the following man- 
ner : In multiplication of decimals, we have seen that the product has as many deci- 
mal flgurea, aa the multiplier and multiplicand. N<m «Vuce \\a45^^<^<&.^ w;s»SL 

15* 
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to the product of the divisor and quotient, (Art. C5,) it follows that the dividend 
must have as many decimals as the divisor and quotient together ; consequently, 
we must (wint off as many decimuls in the quotient as the decimal places in the 
dividend exceed thuse in the divisor. 

3. When the number of decimals in the divisor is the same as that in the divi- 
dend, the quotient will be a loAoie number. 

When there are more decimals in the divisor than in the dividend, annex as 
many ciphers t« the dividend at are neonawy to make its decimal plaees equal 
to those in the divisrir. The quotient thence arising will be a whole number. 

4. After all the figures of the dividend are divided, if there is a remainder, ch- 
phers may be annexed to it, and the division continued at pleasure. The ciphers 
annexed must l>e regarded as decimal places belonging to the dividend. 

For ordinary purfioses, it will be sufficiently exact to carry the quotient to three 
or four places of decimals; but when great accuracy is required, it must be car- 
ried farther. 

JVote.— When there is a remainder at the close of the operation, the sign -t 
should be aaoexod to the quotient to show that it is not complete, 

2. Divide .289 by 2.4. Quotient .1204+. 

3. Divide 1.345 by .5. Quotient 2.69. 
• 4. Divide .063 by 9. Quotient .007. 



BXAHIPLES FOB PBAOTIOS. 

1. If 1.7 of a yard of cloth will make a coat, how ma-uy coats 
will 10.2 yards make? 

2. In 6.75 cords of wood, how many loads are there, allow- 
in .75 of a cord to a load ? 

8. If a man mows 8.2 acres of grass per day, how long will 
it take him to mow 39.36 acres ? 

4. If 23.25 bushels of barley grow on an acre, how many 
acres will 656 bushels require ? 

6. In 74.25 feet how many rods ? 

6. In 99.225 gaUoae af wine, how many barrels ? ' 

7. If a man chops 3.75 cords of wood per day, how many 
days will it take him to chop 91.476 cords ? 

8. If a man can travel 35.4 miles per day, how lon^ will it 
take him to travel 244.26 miles? 

9. A dairy-man has 187.5 pounds of butter, which he vc itches 



Quest.— 194. What is the rule for division of decimals 1 How point oP the 
quotient? Obs, How is division of decimals proved ? When the number of de- 
cimal places in the divisor is equal to that in the dividend, what is the quotient Y 
When there are more decimals in the divisor than in the dividend, how prooeeaf 
Wbea then ig a remaioder, what may be done? 
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to pack in boxes containiDg 12.5 pounds apiece: how many 
boxes will it require ? 

10. In 3.57d, how many times .25 

195. When the divisor is 10, 100, 1000, &c. 

Bemove the decimal point in the di'oidend as many places to- 
wards the le/t^ as there are ciphers in the divisor^ and the result 
will be the quotient, (Arts. 80, 194.) 

11. Divide 756.i by 100. Ans. 7.564. 

12. Divide 1268.2 by 1000. Ans. 1.2682. 

13. Divide 1 by 1.25. 14. Divide 1 by 562.5. 
15. Divide .012 by .005. 16. Divide 2 by .0002. 
17. Divide 5 by .000001. 1«. Divide 18.2 by .75 

19. Divide .0248 by .04. 20. Divide 2071.31 by 65.3. 

21. 245780.75-5-10000. 22. 857603.4-t-IOOOOOO. 

23. 6370000-r-.000007. 24. 792000-5- .0000008. . 

25. 7843.6-^100000000. 26. 903.4-^-1000000000. 

27. Divide four haudred twenty-four millionths by fifteen 
ten thousandths. 

28. Divide two hundred forty-eight and eight thousandths 
by seven and sixteen ten thousandths. * 

29. Divide six and one hundred and twenty-five ten mil- 
lionths by one and nineteen millionths. 

30. Divide sixty-three and eighty-one billionths by three and 
nine millionths. 

31. Divide eight hundred fifty-six thousand nine hundred 
seventy-eight millionths by nine thousand two hundred and 
twenty-six ten thousandths. 

82. Divide forty-five and four hundred seventy-six thou- 
sand two hundred ninety-nine ten millionths by twenty-nine 
and two hundred sixty-five ten thousandths. 

33. Divide the product of twenty-five th#iisaadth0 into seven 
hundcedths by forty-six ten thousandths. 

34. Divide the product of twenty-six and eighty-five ten 
thousandths into six hundredths by fifteen thousandths. 

35. Divide the sum of thirty- eight ten thousandths and 
thirty-eight hundredths by thirty-eight. 



QuHT.— 195. Wlien the divisor 1b 10, 100, lOQO, 9ka^ teinr ^MoawLt 
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KEDUCTION" OF DECIMALS. 

Case L^-Bedtteing DecvmaU to Common Fractions, 

Ex. 1. Kednce the decimal .25 to a common fraction. 

Suggestion. — Since the denominator of a Operation. 
decimal fraction is always 1 with as many .25=:-^%, Ans, 
ciphers annexed to it as there are figures in 
the numerator, we erase the decimal point, and write the de- 
noiiHDator under tlie numerator; the answer is ^^r ^^ h Hence, 

196t To reduce a Decimal to a Common Fraction. 

JSrase the decimal point, and write the denominator under 
the given numerator ; the result will he a common fraction, 

2. Reduce .125 to a com. fraction, then to its lowest terms. 
8. Reduce .66 to a common fraction, tScc. 
4. Reduce .75 to a common fraction, A;c. 
6. Reduce .875 to a common fraction, &c. 

6. Reduce .525 to a common fraction, A»e. 

7. Reduce .025 to a common fraction, &c. 

8. Reduce .875 to a common fraction, &c. *• 

9. Reduce .0625 to a common fraction, d&c. 

Case JI. — Reducing Commx)n D'octions to Decimals, 

Ex. 1. Reduce ^ to a decimal fraction. 

Suggestion, — ^We first reduce the numerator 3, Operation, 
to tentJis by annexing a cipher to it, and it be- 4)300 
comes 80 tenths. But the number whose value .76 Ans, 
we wish to find, is not 3, but a, fourth of 3 ; there- 
fore the result 30 tenths, is four times too large. To correct 
this we divide it by the denominator 4, which gives 7 tenths 
(.7), and 2 tenths over. Again, we reduce this remainder 2 
tenths, to hundre^hg by annexing another cipher, and the re- 
sult is 20 hundredths, which is also 4 times too large ; we 
therefore divide it by 4, and obtain 6 hundredths (.05). Now 
.7 and .05 are equal to .75, the answer required. 

Proof. — .76=yV?» ^^^ tVu reduced to its lowest terms, is 
equal to f . (Art 120.) Hence, 



QvssT.— 19& How reduce a decimal to a €omiiioa fraction 1 
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197t To reduce a Common Fraction to a Decimal, 

Annex ciphers to the numerator and divide it "by the denomi- 
nator. Point off as many decimal figures in the quotient^ as 
you have annexed ciphers to the numerator, 

Obs. 1. K there are not so many figures in the qnotient as yon have annexed 
dphera to the numerfttor) supply the deficiency by preflxmg ciphers to the quo- 
tient. 

3. The reason of this rule may also be illustrated in the following manner : 
Annexing a cipher to the numerator multiplies the fraction by 10. (Arts. 59, 133.) 
If^ therefore^ the numerator with a cipher annexed, is divided by the denomi* 
natoffthe quotient is obviously ten times too large. Hence, in order to obtain the 
true quutient, or a decimal equal to the' given fraction, the quotient thus obtained 
must be divided by 10, which is done by pointing off tme figure. (Art. 80.) 

Again, annexing 2 ciphers to the numerttor multtplien tlie fractt«a by 100 ; an- 
nexing 3 ciphers by 1000, &c., consequently, when two ciphers are annexed, the 
quotient will be 100 times too large, and must therefore be divided by IGQ ; when 
three ciphers are annexed, the quotient will be 1000 times too large, and must be 
divided by 1000, ^. (Art. 80.) 

8. Reduce | to a decimal. Ans, 1.5 

4. Kedace f , and %, 6. Redaoe ^, and ^. 

6. Reduce J, \^ and J. 7. Reduce |, |, and^ 

8. Reduce ^♦j, ^, -^ 9. Reduce |, f , ^. 

10. Reduce ^^y y^^j. 11. Redaoe ^fi^, y^. 

12. Reduce ^ to a decimaJ. .338333+ ^72«. 

13. Reduce m to a decimal .128128128+ Am. 

198 1 It will be seen in the last two examples there con- 
tinues to be a remainder after each division, as long as we con- 
tinue the operation. 

In the 12th, the remainder is always 1 ; in the 13th, after 
obtaining three figures in the quotient, the remainder is the 
same as the given numerator, and the next three figures in the 
quotient are the same as the first three, when the same re- 
mainder recurs again. 

IMt Becimi^s whidi oonsiat of the same figupe ot set of 
figures continually repeated^ are called Periodical or Circu- 
lating Decimals; e^BOf Repeating Deoimah or Bepetends, 

JSTote.— For the method of finding the value of Ctreidating decimals, also of 
adding, sabtracting, mnltiplyiDg, and dividing them, see Higher Arithmetic. 

Quest.— 197. How reduce a common fraction to a decimal ? Obs. When there 
are not so maoy figures in the quotient as you have annexed ciphers, what is to 
be done ? 199. What are Periodical or Repeating Declm&l&l 
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14. Bednce ^ to its equivalent valae in decimals. 

15. Beduce \. 16. Bednce iV 
17. Bedoce ^. 18. Bednce ^. 
19. Bednce fj. 20. Beduce yify. 
21. Bednce ^. 22. Beduce ^. 

Case III. — Bedncing compound numbers to decimals of higher 
deruminatioM. 

Ex. 1. Bednce 78. 6d. 8 far. to the decimal of a pound. 

• 

Suggestion, — ^Beducing 7s. 6d. 3 far. First Method: 

to a common fraction 'of a ponnd, we 7s. 6d.3 f.=363 far. 
have jeglf. (An 164.) Next, re- £l,=960far. 

ducing £g^ to a decimal, it becomes {fj =£.378125 

£.378125, wMchis the answer required. 

Or, writing the given numbers under each Bewni, Method. 
other, we may reduce each in sueoessioa to a ^ 
decimal of the next higher denomination. ^^ 

Thus, since 8 far. is fd., if we annex a cipher 20 

to the 3 far. and divide by 4, the result is -4n«. £.378125 
.75d. which annexed to the 6d., makes .6.75d. In like man- 
ner, the 6.75d. may be reduced to the decimal of a shilliDg by 
dividing by 12 ; and the result .5625, annexed to the given 
shillings, makes 7.5625s. Finally, the 7.5625s. may be reduced 
to the decimal of a pound by dividing by 20. Hence, 

200* To reduce a compound number to the decimal of a 
higher denomination. 

Reduce the given compound number to a common fraction ; 
then reduce the common fraction to a deciTnal. (Arts. 164, 197.) 

Or^ ijorite the given numbers under each other in their order^ 
with the highest denomination at the bottom ; then annexing ci- 
phers to the liMesi denominatum, diMe U bff the nimber re- 
quired of tMs denomination to make ons of the next higher^ and 
place the quotient ae adeeiinalf on the right of themmiher below. 

Proceed in this manner with each denomination^ till you come 
to the one required, and the last quotient teiU be tfie answer. 



QcBBT.— 900. How Jb a compound nomber raduced to (he docimal of a higboi 
dmomiDaiit>ni 
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Ob8. Decimals of lower denominations are reduced to deeimali of higher de- 
nominations, in the same manner aa whole numbers. 

I. Kedace .75d. to the decimal of a £. 

SuggestioTL-^We first divide by 12, then by Operation, 
20, according to the rule above, and point off 12 0.75 
eaoh quotient as in diviaion of dedmais. 20 0.0625 

(Art. 194.) Aru. £.003125 

2. Reduce 6s. 4d. to the decimal of £1. Ans. £.2666+. 

8. Bedace Ifis. 6d. to the decimal of £1. 

4. Reduce 12s. 6d. 1 far. to the decimal of £1. 

6. Reduce 9d. to the decimal Qf £1. 

6. Reduce 2s. 7d. 2 far. to the decimal of a shilling. 

7. Reduce 6 gals. 2 qts. 1 pt. to the decimal of a hogshead. 

8. Reduce 18 hoars 9 min. to the decimal of a day. 

9. Reduce 5 cwt. 2 qrs. 15 lbs. to the decimal of a ton. 
10. Reduce 2 ft. 6 in. to the decimal of a yard. 

II. Reduce 6 furlongs 30 rods to the decimal of a mile. 

12. Reduce 13 oz. 8 drs. \o the decimal of a ponnd. 

13. Reduce 9{d. to the decimal of a shilHng. 

14. Reduce 5s. and 1 far. to the decimal of a £. 

15. Reduce £31, 58. 6|d. to the decimal of a £. 

16. Reduce .4 pint to the decimal of a hogshead. 

17. Reduce .75 pound to the decimal of a ton. 

Oasb IV. — Reducing deeimaU qf higher denominatums to 
uhole numbers qf lower denominatiom, 

Ex. 1. Reduce £.128 to shillings, penee, and farthings. 

Suggestion, — We first ninltiply the given Operation, 

decimal by 20 to reduce it to shillings, and £.123 

pointing off the product as in multiplication 20 

of decimals, the result is 2s. and .460s. over. gtij. 2.460 

Next we multiplv tliis decimal by 12 to re- 12 

duce it to pence, and pointing off the pro- pence 5.520 

duct as before, we have 6d. and .520d. over. 4 

Finally, multiplying this decimal by 4, and far. 2.08Q 

pointing off, we have 2 far. and ,080 far. Am, 2s. 5d. 2 f. 
over, which is so small it may be disre- 
garded. The numbers on the left of the decimal points, 23. 
5d. 2 far. are the answer. Hence, 
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361 • To reduce a decimal of ft higher denomination to 
whole numbers of lower denominations. 

Multiply the given decimal ty that mirnber which it takes of 
the next lower denomiruition to make onx of this higher^ and 
point off the product^ as in mvUipUcation of decimal fractions. 

proceed in this manner with the deewud figures of each suc- 
ceeding product, and the numbers on the left of the decimal 
point in the several products, will he the anmer required. 

2. Bedace £.125 to shillings and pence. Ans. 2s. 6d. 

3. Bedace .62ds. to pence and farthings. 

4. 'Beduce £.4625 to shillings and pence. 
6. Beduce .756 gallons to quarts and pints. 

6. Bedace .6254 days to hours, minutes, and seconds. 

7. Beduce .856 cwt. to quarters, <&c. 

8. Beduce .6945 of a ton to hundreds, &e. 

9. Beduce .7582 of a bushel to pecks, A;o. 

10. Beduce .8237 of a mile to furlongs, &c. 

11. Beduce .45683 of an acre to roods and rods. 

12. Beduce .75631 of a yard to quarters and nails. 

EXERCISES IN DECIMAL COMPOUND NUMBERS. 

202* Decimals of compound numbers, when reduced to 
wh)le numbers of lower denominations, may be added or svh- 
tracted like other compound numbers. (Arts. 168, 169.) 

Or, if reduced to decimals of the sajne denomination, they 
may be added or subtracted like other decimals. (Arts. 187, '9.) 

A*ote.— If the following exercises are foaiid too difficult for beglnnerB, they may 
be omitted till review. 

1. What is the sum of £.25 and .5s.? ^ru. 5s. 6d., or £.275. 

2. Add £.125 to .4s. 3. Add £.625 to .258. aQd.75d. 
4. Add .275 ton and .08 cwt. 5. Add .6 acre and .4 rod. 

6. From £.66 take 6.53. 7. From .87fls. take .25d. 
8. From .281 t. take .75 cwt. 9. From .775 m. take 75 r. 

10. Find the sura of £J and |s. in the decimal of a £. 

11. Find the difference between £| and fd. in the decimal 
of a pound. 



QuBiT.— 901. Row reduce dedmalB of a higher denomination to whole num* 
beiw of lower denominations ? 
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12. What cost .778125 ton of iron, at 2s. 6d. a ponnd? 

13. What cost .94375 acre of land, at 2| dollars a rod ? 

14. Bought .75631 yard of satin, at 3d. a nail : how mnch 
did it come to ? 

15. What cost 17 cwt. 2 qrs. 16 lbs. of ginger, at 27 dollars 
per hundred ? 

16. What cost 18 cwt 1 qr. 18 lbs. of tea, at 63 dollars a 
hundred? 

17. What cost 56 hhds. 16 gals. 8 qts. of molasses, at £6, 
17s. 6d. per hogshead? 

18. How much will 16 J cords of wood come to, at £.905 per 
cord ? 

19. What will 75 yds. 1 qr. 2 na. of silk come to, at £.25 
per yard ? 

20. If .175 bushel of wheat cost J dollar, what will a bushel 
cost? * 

21. Paid £} for .625 yard of sarcenet: what was that a 
yard? 

22. Paid | dollar for .125 bbl. of flour: how much was that 
per barrel? 

23. If you walk .965625 mile per hour, how far can you walk 
in a week ? 

24. What cost .778125 ton of butter, at 2s. per ponnd? . 

25. A Oalifornian sold .815625 lb. of silver, at 5s. per grain : 
what did it come to? 

26. Bought .45683 acre of land, at .5 dollar a foot : what 
did it come to ? 

27. A man gave £.775 for .125 cwt. of beeswax: how mnch 
was that a pound ? 

28. If you pay £.875 for .5 lb. of nutmegs, how much is that 
per ounce ? 

29. A man gave £.828 for .41 bbl. cider: what was that a 
gallon? • 

30. What cost J cwt. of sugar, at .122 dollar per pound ? 
81. What will 28 lbs. 8 oz. beef come to, at £.928 per hun- 
dred ? 

32. A man paid £.825 for .33 cwt. of coffee : how much did 

his coffee cost a pound ? 

88. If you pay £.816 for .07876 of a hogshead of vinegar, 

how much will it cost you a quart? 
T.P. 7 
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FEDERAL MOITEY. 

203i Federal Money^ we have seen, is the currency of the 
United States. Its denominations are Eagles^ doUara, dimes^ 
cents^ and rniUs, (Art. 146.) 

Abe^.— For the Table of Federal Money, the weight, and purity of its different 
coins, see Art. 146. 

204 1 Federal Money is based upon the Decimal Notation; 
its denominations increase and decrease from right to left and 
left to right in a tenfold ratio^ like simple numbers. It is 
therefore one of the most convenient and comprehensive sys- 
tems of currency ever invented. 

205« The dollar is regarded as the unit ; cents and mills are 
fractional parts of th^ dollar, and are separated from it by a 
decimal point or separatrix (.), as decimals are separated from 
whole numbers. (Art. 179.) Thus, Dollars occupy unit^ 
place of simple numbers; eagles^ or tens of dollars, tens^ place; 
dimes, or tenths of a dollar, the place of tenths ; cents, or hun- 
dredths of a dollar, the place of hundredths; mills, or thou- 
sandths of a dollar, the place of thousandths; tenths of a mil), 
or ten thousandths of a dollar, the place of ten thousandths, M 

206* Accounts, in the United States, are kept in dollars, 
cents, and mUls, Eagles are expressed in dollars, and dimes 
in cents. Thus, instead of five eagles, we say 50 dollaiB; in- 
stead of 6 dimes, we say, 60 cents, &c. 

Obs. 1. Since dimes in hnsineas transactions, are expressed in eentSttwopiaeee 
of decimals are assigned to cents. If therefore the number of cents is less than 
10, a eipker must always be placed on the left hand of them. For example, 4 cents 
are written thus .04 ; 7 cents thus .07 ; 9 cents thus .09, &c • 

2. Mills occupy the third place of decimals; therefore, when there are no 
cents in the given sum, two ciphers must be placed before Uie mills. Hence, 



QuKST. 903.— What is Federal Money 1 What are its denominations? Se- 
clte the Table. 204. Upon what is Federal Money based? 205. What is re- 
garded as the unit in Federal Money? What are cents and mills considered 1 
How are they distinguished from dollars ? 206. How are aecounls kept in the 
United States? How are Eagles expressed? Dimes? Obs. How many places 
are assigned to cents 1 When the number of cents is less than ten, what moat 
be doao 1 When no oentB are menUouedL, ^Yksx do ^ou do 1 
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207i To read Federal Money. 

Gall all tlie figures an the left of the decimal painty dollars ; 
the first two figures on the right of the pointy cents ; the third 
figure, mills; the other places on the right, decim/ils of a 
mill, Thns, $3.25232 is read, 3 dollars, 25 cents, 2 mills, and 
32 bnndredtiis of a mill. 

Obb. Sometimes all the figures after the point are read aa decimals of a dol- 
lar. Thus, $5,356 is read, ** 5 and 3S6 thousandths dollars." 

Read the following sums of Federal Money. 

1. $250.56; $105,863; $200,057; $506,507; $850,071. 

2. $44.081 ; $60.05 ; $75,003 ; $20.501 ; $30,065. 
8. $3.7542; $0.6054; $4.0151; $6.0057; $8.0106. 

Write the following sums in Federal Money : 

4r. 68 dollars, and 85 cents. Ans. $68.85. 

5. 160 dollars, and 73 cents. 

6. 201 dollars, and 9 cents. 

7. 300 dollars, 5 cents, and 8 mills. 

8. 4 dollars, 6 cents, and 8 mills. 

9. 100 dollars, 7 cents, 6 mills, and 8 tenths of a mill. 
10. 1000 dollars, 6 mills, and 36 hundredths of a mill. 

JifoU. — In business transactions, when dollars and cents are ezprened to- 
gether, the cents are frequently written in the form of a common firaction. Thua, 
f 76.45 are written 76y^ dollars. 

REDUCTION OF FEDERAL MONEY. 

Oasb I. — Reducing Dollars to Cents and MiUs, 

Ex-. 1. Reduce 75 dollars to cents and mills. 

Suggestion, — Since in 1 dollar there are Operation, 

100 cents, in 75 dollars there are 75 times as 76 dolls, 

many,- or 7500 cents. Again, since in 1 cent 100 

there are 10 mills, in 7500 cents there are 7500 cts. 

7500 times as many, or 76000 mills. Now, 10 

to multiply hy 10, 100, &c., we simply an- Am, 75000 m. 

nex as many ciphers to the multiplicand as 

there are ciphers in the multiplier. (Art. 59.) Hence, 



QusBT.— 307. How do yon read Federal Ifooey 1 Oi«. What other mode of 
reading Federal Money is mentioned? 
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206« To rednoe dollars to ceniSyannez two eiphen. 
To reduce dollars to iniUs, annex three ciphers. 
To reduce cents to milk, annex one ei} 



Ob8. To rednce dollars and cents to cenls, erase tke sign »f doUars and tk» 
decimal point. Thus, fS&J6 rednced to rants, becomes SS36 cents. 

2. Reduce 9 cts. to mills. 3. Kednce $25 to mills. 

4. Reduce $5 to cents. , 5. Reduce $364 to mills. 
6. Reduce $621 to mills. 7. Reduce $6245 to cents. 

8. Reduce $75.26 to cents. 9. Reduce $625.48 to cents. 

Case IE. — Beducing Cents and Mills to Dollars. 

10. Reduce 45000 mills to dollars and cents. 

JSuggestion. — Since 10 mills make 1 cent, Ojperatum. 

45000 mills will make as many oenis as 10 1|0 )4500|0 milk 
is coDtained times in 45000;or 4500 cents. 1|00) 45|00 cents* 
Again, since 100 cents make 1 doUar, 4500 Am. 45 dolls, 
cents will make as many dollars as 100 is 
contained times in 4500, or 45 dollars. Kow, to divide by 10, 
100, &c., we cut off as many figures from the right of the divi- 
dend as there are ciphers in the divisor. (Art. 80.) Hence, 

SM« To reduce cents to dollars, point off twofigwres on the 
right. 

To reduce mills to dollars, jpomt off three figures on the righU 
To reduce mills to cents, point offoMfigwre on the right. 

Obb. The flgares pointed off, are centa and miUs. 

11. Reduce 150 mills to cts. 12. Reduce 25000 mills to dolls. 
13. Reduce 325 cts. to dolls. 14. Reduce 423 mills to cts. 
15. Reduce4320 m. to dolls. 16. Reduce 63500 cts. to dolls. 
17. Reduce 4890 mills to cts. 18. Reduce 95678 mills to dolls. 

210« 8ince Federal Money is based upon the decimal system 
of notation, it is evident that it may be subjected to the same 
operations find treated in the same manner as Decimal Frac- 
tions. 



Q / EST.— 208. How are dollars reduced to cents 1 Dollars to mills T Cents to 
mLis? Obs. Dollars and cents to cents? 909. How are centa reduced to dol- 
lars 1 MillB to doUant MlUa to oentat Oks, Wiiat are the figures pointed 
offl 
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ADDITIOlSr OF FEDERAL MONEY. 

Ex. 1. A man bought a cow for $15.75, a calf for $2,375, a 
sheep for $3,876, and a Ipad of hay for $8.68: how much did 
he pay for all ? 

Suggestion, — "We write the dollars under dol- Operation. 

lars, cents under cents, &c., and proceed as in o'I^k 

addition of decimals. From the right of the 3 875* 

amount, we point off three figures for cents and 8 68 

^^^^- Ans. $30:680 

21 It Hence, we derive the following general 

RULE FOR ADDING FEDERAL MONEY. 

Write the given numbers under each otJier^ so that dollars 
may stand, under dollars^ cents wider cents, &e. 

Begin at the right liand, and adding each column separately 
point off the amount a^ in addition of decimals. (Art. 187.) 

Obs. If either of the given numbiara have no cents expressed, supply their 
place by ciphers. 

2. A farmer sold* a firkin of hutter for $9.28, a cheese for 
$1.17, a quarter of veal for 56 cents, and a hushel of wheat *for 
$1.12: how much did he receive for the whole? 

3. A man bought a hat for $5,375, a cloak for $35.68, and a 
pair of boots for $4.75 : how much did he pay for all ? 

4. What is the sum of $37,565, $85.20, $90.03, and $150.6381 

5. What is the sum of $10,385, $46,238, $190.62, and 
$28,036 ? 

6. What is the sum of $23,005, $16.03, $110,738, and 
$131.26? 

7. What is the sum of 68 dolls, and 4 cts., 86 dolls, and 10 
cts., and 47 dolls, and 37 cts ? 

8. What is the sum of $608.05, $365,205, $2,268, and 
$47,006 ? 

9. What is the amount of 11 dolls. 3 cts. and 6 mills, 16 
dolls, and 8 mills, 49 dolls. 7 cts. and 8 mills ? 

QuKST.— 311. What is the rule for Addition of Federal Money? How point 
off the amount 1 Obt. When any *>)l the given numbers have uo cents expressed, 
bow is their place supplied ? 
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10. What is the amonnt of 100 dolls, and 61 cts., 51 dolls, 
and 3 cts., 65 dolls. 8 cts. and 3 mills ? 

11. What is the ainoont of 95 dolls. 67 cts. and 8 mills, 120 
dolls. 45 cts., 101 dolls. 7 cts. and 9 mills? 

12. A lady bought a bonnet for $6.67, a pair of gloves for 
$0,625, a pair of shell combs for $0.75,.and a cap for $2.50* 
what was the amount of her bill ? 

13. Add $563.87i; $19.18f ; $960.37|; $28.06 J; $806.19}. 
• 14. Add 684.07} ; $493.673 ; $81 .7358 ; $65,409 ; $85.0075. 

15. Add $8 three cents ; 87| cts.; $96 six cents; $9.81}. 

SUBTRACTION OF FEDERAL MONEY. 

Ex. 1. A man bongbt a horse for $56.50, and a cow for 
$23.38: how much more did he pay for his horse than for 
his cow 1 

Suggestion. — We write the less number nnder Operation, 

the greater, placing dollars nnder dollars, &c., $56.50 

then subtract, and point off the answer as in 23.88 

subtraction of decimals. . Ans, $33.12 

212i Hence, we derive the following general 

RULE FOR SUBTRACTING FEDERAL MONEY. 

Write the less number under the greater^ toith dollars undef 
dollars^ cents under eents^ &e. 

Beginning at the right hand^ subtract^ and point off the re- 
mainder as in subtraction of decimals, (Art. 189.) 

Ob8. ir either of the givea uumbers have no cents expre3sed, supply their 
p:ucu by c phers. 

2. A man owing $57.35, paid $17.93: how much does he 
still owe? Arts, $39.42. 

3. A grocer bought two hogsheads of molasses for $68.90, 
and sold it for $79t26 : how much did he gain by the bargain? 

4. A man owed a debt of $105, and paid but $23.67 : how 
many dollars did he then owe ? 



QnKST.— 312. What is the rule for Subtraction of Federal Money ? How point 
off the remainder? Obs. When eitiier of the given numbers has no oenta ex 
preaaed^ bow is their place supplied ? 
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5. A merchant bought a quantity of silks for $287.63, and 
sold it for $196.03 : how mncli did he lose ? 

6. A drover bought a flock of sheep for $357, and sold them 
for $17.33 less than he paid : how much did he sell them for ? 

7. From 365 dolls. 7 cts. take 208 dolls. 20 cts ? 

8. From 1 cent, subtract 6 mills. 

9. From 1 doll. 6 cts. 7 mills, take 89 cts. 3 mills. 

10. From 96 dolls. 6 cts., take 41 dolls. 63 cts. 8 mills. 

11. From 100 dolls. 10 cts. 3 mills, take 1 cent 5 mills. 

12. From 1000 dolls. 6 cts., take 100 dolls, and 5 mills. 

13. From 6| cents, take 6} mills. 

14. A young man deposited $278.63 in a Savings Bank ; at 
one time he drew out $19 and 7 cents, at another $21 and 37^ 
cents, at another $25 and 6 cents : how much bad he left? 

MULTIPLIOATION OF FEDERAL MONEY. 
213. Ex. 1. Multiply $81.75 by 2.5. 

Suggestion. — "We multiply as in sira pie num- i^T^^^ 

bers, and since there are three decimal places 2.5 

in the multiplier and multiplicand, we point ±0875 

off the decimal places in the product as in 16350 

multiplication of decimal fractions. $204 375 Ans, 

21 4 • Hence, we derive the following general 

RULE FOR MULTIPLYING FEDERAL MONEY. 

Multiply as in simple numbers^ and point off the product as 
in multiplication of decimals, (Art. 191.) 

Obs. 1. In Multiplication of Federal Money, as well as in simple numbers, the 
multiplier must always be considered an ahstrtut number. (Art. 45. Obs. 2.) 

3. When the multiplier or multiplicand contains a common fraction, the frac- 
tion should be changed to a decimal. (Art. 197.) 

3. In business operations, when the mills in the answer are 5, or oyer, it is cus- 
tomary to coll them 1 cent ; when under 5, they are disregarded. 

2. Multiply $15.80 by 121 

8oluti(m.-A^=12.5, and $15.80 x 12.5=$197.50. 



QuB8T.-~314. What is the rule fur Multiplication of Federal Money ? Oha. Iq 
multiplication of Federal Money, what must the multiplier always be considered t 
When the multiplier or multiplicand contains a commou traCrWou^Vivw v^^^c«:^V 
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8. Multiply $45,036 by 6.2. Ans, $279,217. 

4. What cost 12 lbs. of beef at 9^ cents a pound ? 

Analysis. — If 1 lb. cost 9 J cts., 12 lbs. Operation. 

will cost 12 times as much. We therefore 9 J cts. =.095 

multiply the price of 1 lb. by the number 12 

of pounds, and point off the product as in Ans, $1,140 
the last article. Hence, 

215« To find the cost of any number of articles, when the 
price of one is given. 

Multiply the price of one by the number of articles^ and the- 
product will be the cost of the whole. 

6. What cost 14 lbs. of starch, at iO| cts. per pound ? 

6. What cost 15^ lbs. of sugar, at 9^ cts. per pound ? 

7. What cost 25 gals, of molasses, at 18f cts. a gallon ? 

8. What cost 23} lbs. of raisins, at 28 J cts. per pound ? 

9. What cost 33^ lbs. of candles, at 12^ cts. per pound ? 

10. What cost 16} lbs. of hyson tea, at 56} cts. a pound? 

11. What will 83 lbs. of beef cost, at $4.62^ per hund. ? 
Suggestion. — ^We multiply the price of 100 Operation^ 

($4,625) by 83, the given number of pounds, $4,625 

and the product $383,875, is the cost of 83 83 

lbs. at $4,625 per pound. Bat the price is 13 875 
$4,625 per hundred; consequently, the pro- ^*^^^^ 
duct $383,876 is 100 times too large; we $3.83 876 ^n*. 
therefore divide it by 100, to give the true answer. Hence, 

216* To find the cost of ^(rticles bought and sold by the 
100,. or 1000. • 

Multiply the gioen price by the given number of articles, then 
if the price is for 100, di'oide the product by 100 ; but \f the 
price is for 1000, divide it by 1000. (Art. 195.) 

12. What will 826 feet of boards cost, at $6.75 per 1000 ? 

13. At $4.50 per 1000, what will,1250 bricks cost ? 

14. A farmer sold a quarter of beef, weighing 256.5 lbs., at 
$5.37| per 100 : how much did he receive for it ? 

16. At $4.62^ per 100, what will 1675 lbs. of pork cost? 

QuKST.— 215. W^heii the price of 1 article, pound, or yard, &G., is given, how 
is Uie cost of any number of articles found ? 316. How do yoa flod the cost of 
arUclfda bought and sold by the 100, or 1000 1 
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16. "What cost 2129 feet of boards, at $18.25 per 1000? 

17. What cost 456| yards of shirting, at 12^ cts. per yard 1 

18. What cost 156 lbs. of chocolate, at 15 J cts. a pound ? 

19. What cost 235 lbs. of cheese, at 16 j cents a pound ? 

20. What cost 175 doz. eggs, at 10^ cents per dozen? 

21. -At 47^ cents per bushel, what will be the cost of 30l» 
bushels of corn ? 

22. What cost 153 lbs. of sugar, at 8J cts. per pound ? 

23. What co&t 1500 lbs. butter, at $8.60 per 100. 

24. What cost 28500 ft. of timber, at $3.76 per 100 ? 

25. What cost 8230 ft. of mahogany, at $70.20 per 1000 f 

26. What cost 7630 shingles, at $3.50 per 1000 ? 

27. What cost 15024 pine shingles, at $8.37 per 1000 ? 

28. At 16i cts. a pound, what cost 219^ lbs. honey ? 

29. At $2.67| per yard, what will 400 yards of cloth cost« 
80. At $5 J per barrel, what will 1560 barrels of flour costJI 

DIVISION OF FEDERAL MONEY. 
Ex. 1. How many times are $4.25 contained in $27.62^? 

Suggestion. — ^We divide as in sim- Operation, 

pie numbers, and from the right of $4.25)$27.625(6.5 An^ 
the quotient, point off one figure for 2560 

decimals, according to the rule for 2125 

Division of Decimal Fractions. The ^125 

answer is 6.5 times. 

217« Hence, we derive the following general 

RULE^OB DIVIDING FEDERAL MONEY. 

Divide as in simple numbers^ and point off the quotient as in 
di/mion of decimals. (Art. 194.) 

Obs. After all the figures of the dividend are divided, if there is a remainder^ 
ciphers may be annexed to it, and the operatioa continued as in division of de- 
cimal fractions. The ciphers thus annexed must be regarded as decimal plaoea 
of the dividend. (Art. 194. Obs. 3.) 

2. Divide $71.91 by $7.65. Am. 9.4. 



QiTBST.— %7. What is the rule for Division of Federal Money? 0h8. When 
there is a remainder after all the figures of the dividend are divided, how pro« 
eeedl 
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8. Divide $149,625 by $2,375. Ans. 63. 

4. If $75 Hre divided into 18 equal parts, what Avill he the 
value of eacii part? Ana. $4,100 + . 

5. A man bought 6 hats for $25 08 : Low much did they 
cost apiece ? 

Suggeation. — In this example, the number of Operation. 
articles is given with the coat of the whole, and 6)25.68 

it is required to find the price of one article. Ans, $4.28 
"We divide the whole cost by the number of ar- 
ticles, and point oiF the quotient as in the rule above. Hence, 

218t To find the price of one article, when the number of 
articles, and cast of the whole, are given. 

Divide the price of the whole by the number of articles, and 
the quotient will be the price of one article, 

6. A man paid $27.82 for a quantity of indigo, which was 
$4.28 a pound : how many pounds did he buy ? 

Suggestion. — In this example the cost Operation, 

of the wJwle quantity^ and the price of $4.28)$27.82(6.6 Ibe. 

1 pound are given, to find the number 2568 

of pounds. Now, $27.82, wQl obvi- 2140 

ously buy as many pounds as $4.28 are 2140 
contained times in it, which is 6.5. He therefore bought 6.5 
pounds. Hence, 

219t To find the number of articles, when the price of OTie 
and cost of the wlwle, are given. 

Divide the cost of the whole, by the price of or^ and the quo- 
tient will be the number of articles, 

7. IIow many quarts of cherries at 7f cents a quart, can you 
buy for $1.24? 

8. How many pounds of figs, at 14 cents a pound, can you 
buy for $3.57? 

9. How many watermelons, at 12J cents apiece, can be 
bought for $3 ? 



QuKST. — 218. How find the price of one article, when the uumber of articles 
and coat of the whole are given? 219. How find the number of articles when 
the price of one^ and th« VM ot ih« irboto »x« g,f v«a 1 
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10. How many pen-knives, at 20 cts. apiece, can be bought 
for $7.20? 

11. At 17^'cts. a qnart, how inanj quarts of molasses can 
be bought for $4.40? 

12. A man bought 50 pair of thick boots for $175 : how 
much did he give a pair ? 

13. A man paid $485.50 for 260 sheep : how much did ho 
give per head ? 

14. At $2.50 a cord, how many cords of wood can I buy 
for $165? 

16. At $4.75 per barrel, how many barrels of flour can I 
buy for $8.50 ? 

16. If a man^s income is $1.68 per day, how much is it per 
hour? 

17. If a man pays $3.62| per week for board, how long can 
ho board for $188.50? 

18. Suppose a man^s income is $500 a year, how much is 
that per day ? 

19. Suppose a man^s interest money is $28.80 per day, how 
much is it per minute ? 

20. A mason received $94,375 for doing a job, which took 
him 75 J days : how much did he receive per day ? 

21. At $1.12| per bushel, how many bushels of wheat can 
be bought for $523.75 ? 

22. If $1285.20 were divided equally among 125 men, what 
would each receive. 

23. If $1637.10 were divided equally among 150 men, what 
would eacl^i receive ? 

24. The sftlary of the President of the United States is 
$25000 a year : how much does he receive per day ? 

25. A man paid $66.51 for broadcloth, which was $7.39 per 
yard : how many yards did he buy ? 

26. If flour is $8.12^ per barrel, how many barrels can be 
bought for $2047.50? 

27. If 1563 lbs. of rice cost $117,225, how much will 1 
pound cost? 

28. If 556.25 lbs. of tobacco cost $69,532, how much will 1 
pound cost ? • 

29. At $47,184 per ton, how many tons of raihroad iron can 
be bought for $28310.40 ? .... 
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What was the cost of the several articles, and the amount 
of his bill ? 

Pot the following memoranda into the form of biDs, and 
find the amount of each ? 

8. John Jacob Astor, Esq., of New York, bonght, Ang. 18th, 
1845, of G, W. Lewis & Co., 25 lbs. of sugar, at 9 cts. a 
pound ; 50 lbs. of coffee, at 11 cts. ; 12 lbs. of tea, at 75 cts. ; 
14 lbs. of raisins, at 14 cts. ; 9 doz. eggs, at 10 cts. ; and 15 
lbs. bQtter, at 121 cts. "What was the cost of the several arti- 
cles, and what the amount of his bill ? 

4. W. A. Sanford, Esq. of Philadelphia, bought, June 8d, 
1845, of James Conrad, 28 yds. of silk, at $1.25 a yard; 22 
yds. of muslin, at 56 cts. ; 16 pair of cotton hose, at 87^ cts.; 
85 pair of silk hose, $1J0; and 25 pair of shoes, at $1.26. 
What was the cost of the several articles, and how much is 
Hue on hw account i 
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5. Messrs. Holmes & Homer of Oincimiati, bought, Jaly let, 
1845, of H. W. Morgan & Co., 100 bbls. flour, at $4.50 a barrel ; 
50 bbls. pork^ at $8.26; 25 bbls. beef, at $9.75; 112 kegs of 
lard, at $3.25 ; and 25 bu. corn, at 84 ct8. What was the cost 
of tlie several artioles, and how much is due on his account? 

6. F. 0. Emerson, Esq. of New Orleans, bought, Aug. 12th, 
1845, of W. H. Arnold & Co., 85 hhds. molasses, at $12.60 
per hogshead ; 2100 lbs. sugar, at 6^ cts. ; 14000 lbs. cotton, 
at 7| cts. ; 1850 lbs. coffee, at 6} cts. ; 31200 lbs. rice, at 8 cts. ; 
150 boxes of oranges, at $4.12| per box. They credited him 
500 clocks, at $5.00 apiece, and his note to balance. What 
was the amount of charges, and what the amount of the note ? 

7. Bought 19 yds. broadcloth, at $5.63 per yard; 18 doz. 
pen-knives, at $4.37^ per dozen ; 78 lbs. of tea, at $.59 ; 245 
lbs. butter, at $.13 : what was the amount of the bill ? 

8. Bought 85 cwt. of beef, at $6.25 per hundred ; 126 bbls. 
of pork, at $18.62^ per barrel ; 243 bbls. flour, at $6.87^; 85 
tons of hay, at $19| ; 25 cords of wood, at $3.56^ : what was 
the amount of the bill ? 

9. Bought 35 doz. gloves, at $4.50 per doz. ; 96 yds. black 
Bilk, at $.87| per yard; 115 yds. colored dit^to, at $.78; 36 
crape shawls, at $32.50 apiece ; 65 Broche ditto, at $17.83 : 
what was the amount of the bill ? 

10. Bought 85 ploughs, at $9.63 ; 125 hoes, at 63 cents ; 94 
shovels, at 84 cents; 56 rakes, at 28 cents ; 67 axes, at $1.13: 
what was the amount of the bill ? 

11. Bought 96 pair black silk hose, at 83 cents ; 85 ditto 
white, at 87| cents ; 135 ditto worsted, at 56} cents ; 87 pair 
men's gloves, at 67 cents; 120 pair ladies' ditto, at 58 cents; 
75 cravats, at 96 cents : what was the amount of the bill ? 

12. Bonght 67 Latin Readers, at 63 cents ; 60 Greek Read- 
ers, at $1.09 ; 84 Greek Grammars, at 68 cents; 95 Latin ditto, 
at 62i cents; 85 Virgil, at $2.13 ; 45 Sallust, at 78 cents ; 52 
Cicero's Orations, at 75 cents : what was the amount of the 
bill ? 

13. Bought 86 pair of boots, at $5.17 ; 216 pair thick shoes, 
at $1.37^; 135 pair gaitere, at $1.38; 240 pair buskins, at 83 
cents ; 134 pair slippers, at 68 cents ; 87 pair rubbers, at $1.18 : 
what was the amount of the bill ? 

17 
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SECTION IX. 

FEBCElirrAGS. /T 

Axr. 2S» FtrDoUoffe and Per CaU. agnify « certain 
uQowmtee om c kmmdn d^ «- flimply AmnliaJffa. Thus, the ez- 
pnaaoos 2 per oent^ 4 per oenL, 6 per cent^ Ac^ of any niim- 
ber or snm of money, signify 2 hundredths (jyi,) 4 hun- 
dredths (tStO ^ hondredths (tytO ^^ ^^''^ number or snm. 



-Tbe tenn Fannug* 9mA Per Ckitf^ «• dotiTed froa tibe Latin ^ 



Since percentage and jier c^n^. signify A«nJr0lfA«, it is 
manifest any given per cent, may be expressed by decimab. 
For example, 1 per cent, is wrilleu tbns .01 ; 2 per cent thns 
.02 ; 3 per cent tiins .08 ; 103 per cent thus 1.03 ; 125 per cent 
thns IX ; \ per cent or | of 1 per cent thns .005 ; \ per cent 
thns .0025, &c. 

Om. 1. When the giTm per oeoL lAleaa thas 10, adpber mut always be pre* 
fixed to the flpueezpreariiig it, in Che same nuumer aa when the number of emli 
ia kas than ML (Ait. 906. Oba. 1.) 

When the given per cent. Is m»re than 90, it phUnly reqoiraa a mixad namber 
to ezpreaa iL (Art. 183. Obs.S.) 

S. Parts of 1 per eeat. nuy be eipnied dther by a c&mmam finction, or by if 
cbmMU. Thus, the expreesion 17| per cent, is equivalent to .176SS. 

X The jEr«< f «e decimal figuraa properiy denote the ftr eemt.^ for they areAsa* 
dredtka ; the other figurea denote parts »f tundredtiuj and therefore expreii 
jMTteof 1 percent. 




V 



QuiST.— SS3. What do the terms percentage and per cenL signify f Wfast is 
meant by S per cent, of any sum 1 4 per cent. ? 6 per cent ? 7 per cent ? JVatt. 
Fmm what are the terms percentage anO per cent, derived ? 333. How may any 
given percentage or per cent, be expressed? Obs. When the given per cent is 
Jess than 10, how is it written ? When more than 99, how? How are parts of 1 
per cent, expressed 1 
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EXERCISES IN PERCENTAGE. 

6. A constable collected $400 for a merchant, and received 
3 per cent, for his services : how much did he receive ? 

Suggestion, — Since 3 per cent, is -^^ or .03, we Ojpe^*ation. 

multiply the number of dollars collected by 3 $400 

per cent, written as a decimal, and pointing off .03 

the product as in multiplication of decimals, Ara. $12.00 
the result $12, is the answer required. Hence, 

225* To calculate percentage on any given number. 

Multiply the given number ly the g^enper cent expressed in 
decimals^ and point off the product as in multiplication of 
decimals, 

Obs. I. If the per cent, contains a common fVaction which cannot be expressed 
decimally, first multiply by the decimal, then by the common Traction of the given 
per cent., and point off the sum of their products as above. 

S. It is important for the learner to observe, that the amount of nfoney collected 
is made the basis upon which the percentage is calculated. That is, the consta- 
ble is entitled to 3 dollars as often as he collects 100 dollars, and not as often as 
be pays over 100 dollars, as is frequently supposed. For, in the latter case he 
would receive only y^^ instead of y^^ of the sum in question. This distinction 
is important, especially in calculating percentage on. large sums. 

6. What is 2 per cent, of $350 ? Ans, $7. 

7. What is 4 per cent, of $863 ? - Ans. $34.52. 

8. What is 3 per cent, of $145.25 ? Ans, $4.8676. 

9. What is ^ per cent, of $180.42? (Art. 223. Obs. 2.) 

10. What I per cent, of $827.63 ? 

11. What is f per cent, of $128,632? 

12. What is i per cent, of $90.45 ? 

13. What is 10 per cent, of $600,451 ? 

14. What is 12 per cent, of $2500.63 ? 
16. What is 20 per cent, of $2250.84? 

16. What is 3} per cent, of $436 ? 

17. What is 2 J per cent, of $144 ? 

18. What is 4^ per cent, of $257? 

19. What is 8J per cent, of $673? 

QnKST.— 225. What is the rule for calculating percentage 1 Obs. If the per 
cent, contains a common fraction which cannot be expressed decimally, how 
proceed ? What is made the basis upon which the percentage Ibr collecting 
money is calculated ? 
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80. AmerdiiiithftviiigdepOfiitBdtSOOmalMiil^aftenrards 
drew out 10| per eeiiL of it : how many doIlBiB did he dnw 
ont? 

21. A moidiant makes a depodt o( $18M and draws out 25 
per cent oi it : how much has he left in the bank f 

22. A merchant shipped 865 boxes of lemcHis; on the pas- 
aage home, 15 per oenL of them were thrown OTerboard: how 
many boxes did he kise, and how many had. he left! 

23. How mnch is^pes^ oenL of (1000? 
2i. How mnch is 7 p^ cent, of $1526.33 ? 

25. How mnch is 8} per cent, oi $16 J25 ? 

26. A young man worth $1500, lost 31 1 per cent, of it in 
gambling: how mnch did he lose, and how much had he 
left? 

27. A merchant bought a caigo of flour for $1230, and paid 
4| per cent, for bringing it home: what was the whole cost of 
his flour? 

28. What IS 87| per cent of $100? Of $8587.50? 

29. What is 112 per cent df $150 ? 

80. What is 125 per cent, of $635 ? 

81. What is 250 per cent of $17.35 ? 

32. Which is the most, 7 per cent of $1000, or 6 per cent 
of $1100 ? 

33. What is the difference between 6 (ler cent and 7 per 
percent of $12000? 

84w What is the difference between 9 per cent of $2000, and 
6 per cent of $3000 ? 
35. What is 17J per c^t of $10000? 

86. What is 201 per cent of $10500 ? 

87. A man gave his two sons $10000 apiece ; the elder added 
15J per cent to hb the first year, and the younger spent 15J 
per cent, of his : what was the difference of theii* property at 
the end of the first vear ? 

88. A laboring man earning $225 a year, laid up 23 J per 
cent, of it : how much did he spend ? 

89. A man having depodited $85^.25 in a savings bank, 
drew out 81} per cent of it: how much had be left in the 
bank? 

40. A farmer owning 3560 sheep, lost 50 per cent, of them 
by disease : how many had he left ? 
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COMMISSION, BROKERAGE, AND STOCKS. 

226* Percentage is applied to various calculations in the 
practical coucems of life. Among the most important of these 
are Commission, Brokerage, the Rise and Fall of Stocks, In- 
terest, J)iscount, Insurance^ Profit and Loss, Duties and Taxes. 

aXlt Gommimon is the per dent, or sum cha/rged by agents 
for their services in buying and selling goods, or transacting 
other business. 

* 

Obs. An ^gent who buys and sells goods for another, is called a Commission 
Mtrehant^ a Factor^ or Correspondent. 

228* Brolcerage is the per cent, or sum charged by money 
dealers, called BroJcerSy for negotiating Bilb of Exchange, and 
other monetary operations, and is similar to Commission. 

229* By the .term Stoclcs, is meant the Capital of moneyed 
institutions, as Banks, Manufactories, Railroad and Insurance 
Companies ; the funds of Government, State Bonds, &c. 

Obs. Stocks are usually divided into portions of $100 each, called 9h<urta ; and 
the owners of these shares are called Stockholders. 

230t The original cost or valimtian of a share is called its 
nominal, or par 'oalue; the sum for which it can be sold, is its 
real value. 

« 

Obs. 1. The rise or fail of Stocks is redEoned at a certain per cent, of its par 
value. The term par is a Latin word, which signifies equal^or a state of efuality, 

S. When stocks sell for their original cost or valuation, they are said tu be at 
par ; when they sell for more than cost, ihey are said tu be above par^ or at a 
premium ; when they do not sell at coat, they are said to be below par, or tU a 
discount, 

3. Persons who deal in Stocks are called Stock Brokers^ or Stock Jobbers. 

231 » Commission and brolcerage are reckoned at a certain 
percentage on the amount of money employed in the trans- 
action ; the rise and fall of stocks, on the par value of the 
given shares. 



QuBST. — 227. What is commission? Obs. What is an as^nt who buys and 
sells goods for anulher called? 228. What is brokerage? 229. What is meant 
by stocks? Obs. How are stocks usually divided ? What are the owners of 
the shares called? 230. What is tlie par value of stocks? What the real 
vuhie ? Obs. What is the meaning of the term par ? When are stocks at par ? 
When above par ? When below ? 231. How are commission and brokerage 
reckoned 1 Uow the rise or (all of stocks ? 

n* 



\ 
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Ex. 1. A c6ramissioiimercbant sold a quantity of cornrdfor 
$286, and charged 2 per cent, commission : how much did jRlie 
receive for his services? 

Suggestion. — We multiply the amount for which Operation. 
the corn was sold, by the given per cent, expressed $236 

in decimals as in percentage, and the result $4.72, . .02 

is the answer required. Hence, Am. $4.72 

232* To compute commission, brokerage, and the premium 
or discount on stocks. 

Multiply the mm hy the given per cent, expressed in deci- 
mals^ and point off the product as in multiplication of decimals. 

2. A tax-gatherer collected $533.56, for which he was to 
liave 3 per cent, commission : what did he receive ? 

8. An auctioneer sold $860.46 worth of goods, at 2^ per 
cent, commission: how much did he receive? 

4. An agent sold a quantity of oil for $265.85, and charged 
2 J per cent, commission : how much did the agent receive, and 
how much the owner ? 

5. Sold goods to the amount of $356, at 4J per cent, com- 
mission : how much did I receive for my services ? 

6. Bouglit goods amounting to $480, at 8} per cent, com- 
mission : what is the amount of my commission ? 

7. What is the commission on $163,625, at 6} per cent. ? 

8. What is the commission, at 5J per cent, for purchasing 
flour to the amount of $1365.25 ? 

9. I send my agent $1000 to be invested in cotton, after de- 
ducting his commission at 6 per cent. ; what is his commis- 
sion, and how many dollars worth of cotton shall I receive ? • 

Suggestion. — Since $1000 includes both the commission and 
the sum invested, it is plain that the agent ought not to take 
5 per cent, of $1000 ; for this would be charging conunission 
on his commission. He is entitled to 5 per cent, on that part 
only which he invests. Now the sum invested is |JJ of itself, 
and the commission is y^g- of this sum ; consequently, the 
commission added to the sum invested must be |J| of the in- 
vestment. 

QuMBT.^332. What is the rule for computing commission, brokeragb, &«. ? 
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Tlje qnestion then resolves itself into Operation, 
this : $1000 is |J J of what sum ? Now $1.05)$1000($952.38 

the Duinerator 105, is equal to 100 cents ^"^^^ 

increased by the 6 per cent, commission, 550 

or $1.05. We therefore divide the given £^ 

amount $1000 by 1 dollar increased by 250 
the per cent, connnission, or $1.05, an- 

nexing ciphers to the remainder, and ^^ 

the quotient $962.38 is the sujn invested. r_ 

Subtracting tiie part invested from the ^^^ 

whole amount, $1000— $952.88 leaves 

$47.62, the commission. Hence, 

232«a. When the commission is to be deducted in advance 
from a specified sum and the balance invested. 

Divide the given sum hy $1 increased ly the per cent, comr 
mission^ and the quotient will he the part to be invested. 

Subtract the part to be invested from the given sum^ and the 
remainder will be the commission required, 

Obs. The commission may also be found by multiply iog the sum invested by 
the given per cent, acctirdiog to the preceding rule. (ArU 232.) 

10. A man sent a broker $10478.13 to lay out in stocks after 
deducting his brokerage, at | per cent. : what was the broker- 
age, and how much stook did he receive ? 

11. A merchant negotiated a bill of exchange of $5000 
with a broker, and agreed to give him 7 per cent: how much 
did the broker receive ? 

• 12. What is the brokerage on $8265, at 6^ per cent. ? 

13. What is the brokerage on $6524.13, at 8 per cent. ? 

14. What is the commission on $146,356, at 20 per cent. ? 
16. What is the commission on $1625.75, at 25 per cent.? 

16. What is the commission on $25026.10, at 15 per cent. ? 

17. What is the brokerage on $50265.95, at 31 per cent. ? 

18. What is the brokerage on $38212.085, at 1{ per cent. ? 

19. What is the brokerage on $752600, at 1 per cent. ? 

20. What is the brokerage on an investment of $1000000, at 
J per cent. ? 

QustT.— 2^a. How proceed when the commission Ls to be deducted in ad- 
▼inoeT 
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21. Bought 10 shares of bank stock, for which I paid 4 per 
cent, premiam : how much did the stock cost me ? 

Suggestion, — The stock manifestly cost me its par value, viz : 
$1000, together with 4 per cent, of it. (Art. 229. Obs.) Now 
$100Ux.04=$40; and $1000 + $40=$1040. Am. 

22. A man bought 5 shares of the Boston and Providence 
Railroad stock, at 5^ per cent, premium: what did his stock 
cost him ? 

23. A broker sold 15 shares of the New York and Erie Bail- 
road stock, at 15 per cent, discount : what did they come to? 

24. Sold 29 shares in the American Manufacturing Co., at 
16 per cent, advance: what did they come to ? 

25. A stock jobber bought 45 shares of the Auburn and 
Bochester Baiiroad stock at 3 per cent, discount, which lie 
sold at 7 per cent, advance : how much did he make by tlie 
transaction ? 

26. A widow invested $9000 in the Commonwealth Bank 
stock at par, and finally sold it at 75 per cent, discount : how 
much did she lose ? 

27. A man owned 63 shares of the Long Island Railroad 
stock, which he fiold at auction, at 18 per cent, premium : how 
much did they come to 1 

28. Bought 88 Shares in the Union Gas Co. at 7 per cent. , 
advance, and sold them at 5 per cent, discount : how much 
was my loss? 

29. An agent received $25265 to invest in land, after de- 
ducting 8 per cent, commission : what was his commission ? 

80. Received $62470 to lay out in iron, after deducting 2^ 
per cent, commission: what sum have I to lay out? 

31. Sold 5 pieces of cloth, each containing 31| yds., at $3.87f 
per yard, and charged 2^ per cent, commission, and 3 per cent 
for guaranteeing the payment: how much shall I pay over? 

32. Sold 65 bales ot^ cotton, averaging 483^ lbs. to a bale, at 
4^ cents a pound : what is my commission at 3| per cent. ? 

33. Suppose you consign 365^ bushels of wheat to your 
ngent ; lie sells it at 87J- cents per bushel, and charges 4J per 

.cci;t. coininifrsion and guaranty: how much will you receive 
/bi'jviU' wheat ^ 
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INTEREST. 

!• Intkbest is the mm paid for tiie use of money by the 
borrower to the lender. It is reckone<l at a given per cent, per 
annum ; that is, so many dollars are paid for the use of $100 
for one yea/r; so many cents for 100 cents; so many pounds 
for £100, &c. 

234 • The money lenty is called the prin>cipal 

The pe7' cent paid per annum, is called the rate. 

The sum of the principal and interest, is called the amount. 
Thus, suppose I lend a man $100 at 7 per cent., atid at the end 
of the year he pays me $100 the sum lent, and $7 for the use 
of it : the principal^ in this case, is $100 ; tlie rate^ 7 per cent. ; 
the interest^ $7; and the amount^ $107. 

Obs. The learner should be careful to notice the distinction between Commis' 
rien and Interest. The former is reckoned at a certain per cent, without regard 
to time; (Art. 331 ;) the latter is reckoned at a certain per cent, for oi^e year; 
consequently, lor longer or shorter periods than one year, like proportions of the 
percentage for one year are taken. 

The termjrer annum is a Latin phrase, which signifies by the year, 

235« The rate of interest is usually established by law. It 
varies in different countries and in different parts of our own 
country. 

Obs. 1. The legal rate of interest in New England, New Jersey, Pennsylvania, 
Delaware, Maryland, Virginia, North Carolina, Tennessee, Kentucky, Ohio, In- 
diana, Illinois, Missouri, and Arkansas, is 6 per cent. 

In New York, South Carolina, Michigan, Wisconsin, and Iowa, it is 7 percent* 

In Georgia, Alabama, Mississippi, and Florida, it is 8 per cent. ; in Louisiana, 
5 per cent. ; in Texas, 10 p^ cent 

On debts in favor of the United States, it is 6 per cent. 

2. In Canada and JVova Scotia, the legal rate isli per cent. ; in England and 
Fruince, 5 per cent. ; in Ireland, 6 per cent, lu Iteily about the comiueuoemeut 
of 11)6 13lh centuf)', it varied from 20 to 30 per cent. 

236t Any rate of interest higJier than tlie legal rate, is called 
usury y and the person exacting it is Uable to a heavy peiialty. 

QuKST.— 233. What is Interest 1 How is it reckoned 1 234. What is the prin- 
cipal 7 The rate 1 The amount 1 Obs. What Is meant by the term per annum T 
235. How is the rale usually determined 1 Is it the same everywhere ? 230. 
What is any rate higher than the legal rate called ? What is the consequence 
of exacting usury 1 Is it safe to take less than legal interest? Obs. When no 
rate is mentioned, what rate is understood ? 
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Any rate less than the legal rate may be taken, if the parties 
concerned so agree. 

Obs. 1. When no rate is mentioned, the rate establiahed by the laws of tbe 
State in Mrhich the traneaction t^kes place, ia always understood to bo the one 
intended by the parties. 

2. The term per annum^ is seldom expressed bat It ia always understood ; for 
the raU is tbe per cent, paid per aanam. (ArU S34.J ' 

237* In calculating interest, a month, whether it contains 
30 or 81 days, or even but 28 or 29, as in the case of February, 
is assumed to be one twelfth of a year. Therefore, the interest 
for any number of months, is so many twelfths of one yearns 
interest. 

Again, in reckoning interest, 30 days are commonly con- 
sidered a month ; consequently the interest for any number of 
days, is so many thirtieths of one month^s interest. (Art. 170. 
Obs. 2.) 

Ob:). This practice seems to have been originally adopted on accoant of iti 
convenience. Though not strictly accurate, it ia sanctioned by general usage. 

238* Ex. 1. What is the interest of $15 for 1 year, at 4 per 

cent.? 

Analt/Hs. — Since 4 per cent, is ^^ the interest of $1 (100 
cents) for a year, is 4 cents, consequently, the -interest of $15 
for the same time, is 15 times as much. 

We therefore multiply th^ principal by the given ^P^^^ 
rate per cent, expressed in -decimals, and point off q^ ^^^' 
the product as in multipljt)ation of decimals. a~^ • x 

2. What is the interest of $67.35, for Shears, at 6| per cent ? 

Operation. 

Suggestion.'^lhe interest for three years ^^'ofifi ^^^"' 

is manifestly 3 times as much as for 1 year. - ' 

We therefore first find the interest for 1 40410 

year, as before ; then multiplying this by $437775 int 1 v 

8, the result is the answer required. * 3 y^^ 

^ $r8Tl3325int.8y. 

QuKST.— 237. In reckonijig interest, what part of a year is a month cunsld' 
ercd ? How many days are communly cuusiderud a uiuath ? Obs» What is the 
origin of Ihia practice ? Is it accurato? 
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8. What is the interest of $116.15 for 1 year, 1 month, and 
15 days, at 7 per cent. ? What is the amount? 

Svggestion. — ^First find the interest for Operation. 

1 year as above; then since 1 month is $116.15 prin. 

^ of a year, take ^ of .1 year's inter- -^7 rate, 

est for the given month. Again, since 12) $8.1305 int. 1 y. 

15 days are | of a month, take i of 1 2 ).6775 " 1 ra. 

month's interest for the given days. .8387 " 15 d. 

Now adding the mt. for 1 year, Im., $9.1467 interest, 

and 15 days together, gives the interest $116.15 prin. add. 

for the whole time. Adding the princi- $125.2967 amount, 
pal to the interest gives the amount. 

24 It From the preceding illustrations and principles, we 
derive the following general 

RULE FOR COMPUTING INTEREST. 

I. For one year. Multiply the pHncipal ty the given rate^ 
and from th^ product point off as many figures for decimals^ a^ 
there are decimal places in both factors, 

II. For two ob more teaks. Multiply the interest of 1 
yea/r lyy the given number of years. 

III. Fob months. TaJce such a fractional part of\ yearns 
interest^ as is denoted by the given number of months, 

IV. For days. TaJi^ such a fractional part ofl month^s 
interest^ as is denoted by the given number of days. 

The AMOUNT is found by adding the interest to the principal. 

Obs. I. Tlie r$asan of ttiisnile may l>e seen from the analysis of the preceding 
examples. 

2. When the rate per cent, is las than 10, a cipher must always be prefixed to 
the figure denoting it. (Art. 223. Obs. 1.) t 

3. For 1 month take -j^ of 1 yearns interest ; for 2 months, i ; Tor 3 months, \ ; 
fur 4 months, | ; for G months, j^ ; &c. 

4. For 1 day talce ^^ of I month's interest; for 2 days, y*j ; for 3 days, y\y ; for 
10 days i ; for 20 days, } ; &c. (See Table of aliquot parts of Time, p. 149.) 

4. "What is the interest of $75.21 for 1 year, at 6 per cent. ? 

$4.5126. Am, 

QuKST.— S41. What is the general rule for computing interest for a year? 
How find the interest for any numl>er of years 1 How for months 1 How for 
days? Uow find the umouiit? 



\ 
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5. What is the interest of |100 for 1 year, at 5 per cent ? at 

6 per cent. ? at 4 per cent. ? at 7 per cent. ? 

6. What is the interest of $35.31 for 1 year, at 6 per cent.? 

7. What is tlie interest of $50.10 for 1 year, at 7 per cent.? 

8. What is the interest of $63 for 1 year, at 5J per cent. ? 

9. What is the interest of $136.75 for 1 year, at 4^ per cent.? 

10. What is the interest of $260.61 for 1 year, at 6 per cent.? 
What is the amount? Am. $15,636 int. $276,246 amount 

11. What is the interest of $140.25 for 1 year, at 7 per cent.? 
What is the amount? 

12. What is the interest of $163.40 for 1 year, at 8 per cent. ? 
What is the amount ? 

13. What is the interest of $400 for 1 year, at 6 per cent.K' 
What is the amount? 

14. What is the amount of $500 for 1 year, at 7 per cent? 

15. What is the amount of $1000 for 1 year, at 8 per cent? 

16. What is the interest of $100 for 3 years, at 6 per cent 
per annum ? * Ans. $18. 

17. At 5 per cent per annum, what is the interest of $45 
for 4 years ? Ans, $9. 

18. At 6 per cent, what is the interest of $200 for 5 years? 
What is the amount? 

19. At 7 per cent., what is the interest of $250 for 10 years? 
What is the ^nount ? 

20. At 8 per cent., what is the interest of $340.50 for 3 
years ? What is the amount ? 

21. At 6 per cent per annum, what is the interest of $100 
for 1 month ? Ans. $.50. 

22. At 5 per cent, what is the interest of $600 for 6 months ? 

23. At 7 per cent, what is the interest of $250 for 4 months? 

24. What is the interest of $375.31 for 8 mo." at 6 per cent. ? 
26. What is the interest of $60 for 7 months, at 8 per cent ? 

Wliat is the amount? 

26. What is the interest of $96 for 10 months, at 6 per cent. ? 
What is the amount? 

27. At 6 per cent, what is tlie interest of $600 for 1 day? 

28. At 4 per cent, what is the interest of $470 for 10 days ? 

29. What is the interest of $1000 for 1 y. 1 m. and 1 d., at 
6 per cent ? 
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>80. What is the interest of $42.50 for 2 years and 6 months, 
at 7 per ceot. ? 

y^\. What is the interest. of $69.46 for 1 year and 8 months, 
at 8 per cent. ? " ^ ^ 

^. What is the interest of $45.28 for 1 year and 2 months, 
at 5 per cent. ? 

^3. What is the interest of $43.01 for 2^ years, at 7 per 
cent.? 

^34. What is the interest of $215,135 for 2 years and 8 
months, at 6 per cent.? 

/65. At 8 per cent., what is the interest of $75.98 for 3 
years? 

y86. At 5^ per cent., what is the interest of $939 for 4 years? 

37. At 6 per cent., what is the interest of $137.50 for 6 
months and 8 days. 

y38. At 7 per cent., what is the interest of $1500 for 10 days ? 

^9. At 20 per cent., what is the interest of $3000 for 3 
days ? 

/40. At 12^ per cent., what is the interest of $1736.25 for 6 
months? 

^1. What is the amount of $8367.29 for 3 months and 17 
days, at 7 per cent. ? "-^^^ ,. - 

42. At 6 per ^pent. what is the amount of $4565.61 for 4 
months and 7 days ? 

.* 43. What is the interest of $5625.43 for 4 months and 18 
days, at 6] per cent. ? 

44. At 5^ per cent, what is the interest of $624,625 for 7 
months 3 days? 

45. At 8 per cent, what is the interest of $11261. 18 J, for 3 
months and 3 days ? 

46. At 7 per cent, what is the interest of $9208.95 for 11 
months and 5 days ? The amount? 

47. What is the interest of $15206.843, at 7^ per cent, for 1 
year, 8 months, and 25 days? The amount ? 

48. What is the interest of $10050.69, at 5^ pei;,cent. for 2 
years, 9 months, and 5 days ? The amount ? 

49. What is the interest of $11607.858, at 7 per cent, for 3 
years, 6 months, and 9 days? The amount? 

50. What is the interest of $41361.18, at 6 per cent, for 6 
years, 7 months, and 3 days ? The amount \ 
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SECOND METHOD OP COMPUTING INTEREST. 

2l2t Since the interest of $1 at 6 per cent., is 6 cents for 1 
year, for 1 mo. it must be ^^ of 6 cents, 5 mills ; for 2 mo. 10 
mills or 1 cent, &o. Hence, 

243r The interest of $1 at 6 per cent is 1 cent for every 2 
months, or half&s many cents as there are months in the given 
time. 

244 1 Again, 6 days are IJlfth of 30 days; therefore the in- 
terest of $1 for 6 days must be J of the interest for 30 jdays. 
' But the interest of $1 for 30 days, (1 mo.) at 6 per cent., is 5 
mills ; consequently, the interest of $1 for 6 days, is J of 5 
mills, which is 1 mill ; for 12 days, (2 times 6,) it is twice as 
much, or 2 mills, &c. Hence, 

245 • The interest of $1 at 6 per cent is 1 mill for every 6 
days, or one sixth as many mills as there are days in the time. 

Obs. Wben the number of days is 6 and less than 60, in finding 1 sixth of them, 
write the first quotient figure in thousandths* place;- if less than 6, in ten tkm- 
aandths* place ; if 60 and under 600, in hundredths* place. 

1. What is the interest of $60 for 1 year 5 months and 3 
days, at 6 per cent. ? 

Suggestion, — For 1 y. the int of $1 is $.06 Mrst Method, 
For 5 m: " " $.025 $60.00 

For 3d. " " $.0005 .0855 



Hence, the int of $1 for the time is, $.0855 30000 
Now if the interest of $1 for the given time is 30000 
$.0855, the interest of $60 will be 60 times as 48000 
much, which is $5.13. $5.130000 Ans, 

Or, since the interest of $1 at 6 per cent. Second Method, 
is halfoA many cents as there are months in $60 

the given time, we may multiply by half the _®2 J 

number of months, which is 8|J, and point- 4:80 

ing off two figures for decimals, the result is _?? 

$6.13, the same as before. $5.13 Ara, 

Quest.— 243. What is the interest of $1 at 6 per oenL for any number off 
moatba 1 245* For any number of dajal 
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246t From the preceding illustrations we derive a 

SECOND BULE FOR COMPUTING INTEREST. 

Multiply the principal by the interest of $1 for the given 
lime^ and point off the product as lefore. (Art. 241.) 

Or, multiply t?ie principal by half the number ofrMnihs^ and. 
point off two more decimals in the product than there are deci- 
mal figures in the multiplicand, 

Obs. 1. When the latter method U eixi)>loyed, the years mast bo reduced to 
moaths, and the day a to the fraction of a month, then take haif uf them. 

Or, divide the days by 6, and add the quotient to half the number of months, 
regarding both as decimals. (Arts 243, 245.) 

2. The interest at any other rate, gretUer or leas than 6 per cent, maybe found 
by addiif^ to, or subtracting from the interest at 6 per cent., such a fractional 
^rt of itadfy as the required rate exceeds or falls short of 6 per cent. Thus, if 
the required rate is 7 per cent., first And the interest at 6 per cent., then add^ of 
it to itself ; if 5 per. cent., subtract ^ of it from itself, &c. 

3. The reason of the first part of the above rule, is obvious from the fact that 
the Interest of any sum for any specified time, must be as many times the interest 
of $1, as there are dollars in the g^ven principal. 

The reason that multiplying the principal by Aa//the number of months will 
give the true interest, is because the interest of $1, at 6 per cent., is 1 cent for 
every two months, 

2. What is the interest of- $261.25, at 6 per cent, for T 
months and 12 days? Ans, $9.66625. 

8. What is the interest of $268.40 at 7 per cent, for 8 
months ? 

4. What is the interest of $217,375, at 5 per cent, for 6 
months ? 

5. What is the interest of $169.25, at 6 per cent, for 7 
montlis ? 

6. What is the interest of $360,192 for 8 months and 15 days, 
at 6 per cent ? 

7. What is the interest of $68.29 at 7 per cent, for 7 months 
and 13 days? 

8. What is the interest of $96.17 at 5 per cent, for 11 months 
and 20 days? 



Q,I7K8T.— 24ff. What is the second method of computing interest ? Ohs. When 
the rate is greater or less than 6 per cent., how proceed? How does it appear 
that multiplying the principal by the interest of $1 for the time, will give the true 
interest? How does it appear that multiplying by haif the number of months 
will give the true interest? 
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9. What is the interest of $168 for 2 years, 7 months, and 
20 days, at 6 per cent. ? 

10. What is the interest of $173 for 8 years, 1 month, and 
15 days, at 6 per cent. ? 

11. What is the interest of $145 for 6 months and 24 days, 
at 6 per cent. ? 

12. What is the interest of $461,318 for 1 year, and 11 
months, at 7 per cent. 1 

13. What is the interest of $300 for 4 months and 18 days, 
at 7 per cent. ? 

14. At 5 per cent., what is the interest of. $256.25 for 9 
months and 15 days? 

15. What is the interest on a note of $450 from J^n. 1st, 
1844, to March 13th, 1845, at 6 per cent. ? 

JV*ot«.— When it is required to compute the Interest on a note^ first find the ^'mi 
for which the note has been on interest, by subtracting the earlier ttom the later 
date, then proceed as btfure. (Art. 170.) 

Operation, $450 principal. 

Fr. mo, d, .072 int. of $1 for the time. 

1845 " 3 " 13 "tiOO 

1844 "1" 1 3150 

Time 1 " 2 " 12 • $32,400 Am, 

16. What is the interest on a note of $753.28 from April 
15th, 1853, to Oct. 13th, 1853, at 7 per cent. ? 

17. What is the interest on a note of $631,375 from Nov. 
16th, 1851, to June 10th, 1852, at 7 per cent.? 

18. What is the interest on a note of $729.93 from March 
7th, 1850, to Dec. 14th, of the same year, at 5 per cent. ? 

COMPUTING INTEREST BY DAYS. 

247t The preceding rules for computing interest for month* 
and days, are hased upon the supposition that 30 da3'8 luakft 
a month, and 12 months a year. This we have seen in- 
volves a slight inaccuracy; for some months have 31 days, 
■while Feb. has only 28; and 12 times 30 days make but 360 
days, whereas a year contains 365 days. (Art. 237.) Now as 
interest is reckoned at a certain per cent, per annum on the 
money lent, it is plain the exact interest for 1 day, is yjy of 1 
year^a mterest ; for 2 days, ^^; for 3 days, 5^3, &c. Hence, 
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247ta. To compete interest by days^ at any given per cent. 

Find ihe interest for one year at tJie given rate , then multi- 
ply this hy th>e number of day 8^ and divide the product 2»y 865 ; 
the result will he the interest required. 

Or^ multiply the principal hy the wTwle number of days, and 
divide the product hy 6000 ; th4 result will be the interest at 6 
p«' cent, 

Obs. 1. If the rate is 7 percent., add 1 dsth ; if 5 per cent., aubtraci 1 sixth, &:c 
(Art. 246. Obs. 2.) 

2. The latter method is the same as multiplying by 1 $ixik of the days, and 
pointing off thru more figures fur decimals than there are decimal places in the 
principal. . It is based on the supposition that 30 days make a month, and 12 
months a year. 

3. The difference between IS months of 30 days each and a common year, is 
70 ^^ "tV ^ ihei'efoi'Oi reckoning Interest by months of 30 days, gives -^ too 
much. On small smns, the error is so trifling it is commonly disreguded. 

19. Find tlie interest of $473 by days, from March 20th to 
the 8th of July following, at 7 per cent. / 

Suggestion. — ^We may find the number* Operation. 

of days by the Table p. 146, or in the $478 prin. 

following manner : .07 rate. 

In March there are 11 days. 83.11 int. 1 y. 

In April " " 80 " 110 days. 
In May, " " 31 " 365)3642.10($9.978 

In June " " 80 " - 8285 

In July '' **__^ " 8571 

Whole number, 110 days. 8286 

The answer is $9,978. 2860 

2555 



20. What is the interest of $519.88, at 6 per cent for 65 
days? 

21. What is the int. of $761.66 for 217 days, at 7 per cent. ? 

22. What is the int. of $850,895 for 818 days, at 5 per cent. ? 

23. What is the amt. of $781.13, at 7 per cent, for 35 days ? 

24. What is the amt. of $806.28, at 6 per cent, for 46 days^ 

25. What is the interest of $923.68, at 7 per cent, from June 
16th to 21st of the following Sept. ? 

QuBST.— 247ui. flow compute interest by days, at any given per cent. ? Oha. 
What is the difference between a common year, and 12 months of 30 days each 1 
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26. At 6 per cent, what is the amount of $673.21 firom 
April 3d to the 15th of Sept. following ? 

27. At 7 per cent., what is the amount of 709.81 from Nov. 
17th to the 20th of the following Feb. ? 

28. What is the amount of $1568.875 from the 9th of Jan. 
to the 13th of the following Dec, at 7 per cent;? 

29. What is the amount of $1604.17 from March 5th, 1852, 
to Jan. 7th, 1858, at 7 per cent ? 

80. What is the amount of $2048.68, at 6 per cent, from 
March 4th, 1851, to June 19th, 1853 ? 

EXAMPLES FOB PBAOTIOE. 

1. What is the interest of $46.25 for 8 months, at 6 per cent. ? 

2. What is the interest of $167,375 for 6 months, at 6 per 
cent? 

3. What is the interest of $93.86 for 3 months and 15 days, 
at 6 per cent. ? 

4. What is the interest of $110 for 1 month and 20 days, at 
6 per cent. ? 

5. At 7 per cent, what is the interest of $158.91 for 1 year 
and 3 months ? 

6. At 7 per cent., what is the amount of $217 for 1 year and 
8 months? 

7. At 6 per cent, what is the amount of $348.10 for 2 years 
and 1 month ? 

8. At 7 per cent., what is the interest of $400 for 1 year and 
6 months ? 

9. At 7 per cent, what is the amount of $213.01 for 9 
months ? 

10. At 5 per cent., what is the amount of $603 for 2 years 
and 5 months ? 

11. What is the amount of $861 for 8 months and 24 days, 
at 6 per cent. ? 

12. What is the amount of $1236 for 3 months and 14 days, 
at 7 per cent ? 

18. What is the interest of $1400 for 1 year, 1 month, and 
days, at 7 per cent ? 

14. What is the interest of $469.20 for 27 days, at 8 per 
cent f 
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36. What is the amount of $705 for 5 years, at 9 per cent. ? 

16. What is the amount of $1000 for 10 years, at 5 per cent.? 

17. What is the amount of $1650.06 for 20 years, at 7 per 
cent.? 

18. What is the amount of $2500 for 7 years, at 16 per cent. ? 

19. At 41 pet cent., what is the interest of $17000 for IJ 
years? 

20. At 7 j per cent., what is the interest of $1625.81 for 45 
days ? 

21. At 12^ per cent., what is the amount of $165.18 for 83 
days ? 

22. At 7 per cent., what is the amount of $8531 for 63 days? 
28. At 6 per cent., what is the amount of $16021 foi: 98 

days? 

24. What is the interest on a note of $65, dated Jan. 10th, 
1844, to May 16th, 1845, at 6 per cent.? 

25. What is the interest of $170 from June 19th, 1840, to 
July 1st, 1841, at 7 per cent. ? 

26. What is the interest of $105.63 from Feb. 22d, 1839, to 
Aug. 10th, 1840, at 5 per cent,? 

27. What is the interest of $234 from April 10th, 1834, to 
Oct. 1st, 1835, at 6 per cent. ? 

28. What is the interest of $195.22 from June 25th, 1838, to 
March 81st, 1840, at 6 per cent. ? 

29. What is-the interest of $391 from Sept. 1st, 1840, toKov. 
80th, 1841, at 8 per cent. ? 

80. What is the interest of $510.83 from March 21st, 1842, 
to Dec. 80th, 1842, at 7 per cent. ? 

81. At 6 per cent., what is the interest of $469.65 from 
August 10th, 1843, to Feb. 6th, 1844? 

82. At 7 per cent., what is the amount due on a note of 
$285, dated March 15th, 1844, and payable Sept. 18th, 1845 1 

88. At 6 per cent., w^t is the amount due on a note of 
$391, dated Oct. 9th, 1844, and payable March 1st, 1845 ? 

84. At 5 per cent., what is the amount of $628 from Feb. 
19th, 1844, to Aug. 10th, 1844? 

86. At 4 per cent., what is the amount of $589.20 from Jan- 
uary 10th, 18^, to January 13th, 1845 ? 

86. At 4 per cent, what is the amount of $781.27 from July 
1st, 1844, to April 4th, 1845 ? I '\ i » ^ ml^ 



224 INTXBBST. [Sect. IX. 

37. What IS the interest of $849 from Jaly 4th, 1841, to Jnly 
7th, 1846, at 6 per cent. ? 

38. What is the interest of $966 from Jan. 1st, 1842, to 
March 20th, 1844, at 7 per cent.*? 

89. Wh^t is the interest of $1539 from May 21st, 1842, to 
Aug. 19th, 1843, at 6 per cent. ? 

40. What is the amount of $1100 from June 15th, 1840, to 
Aug. 3d, 1845, at 6 per cent. ? 

41. What is the amount of $1 for 50 years, at 6 per cent.? 

42. What is the unoiint of one cent for 500 years, at 7 per 
cent. ? 

PARTIAL PAYMENTS. 

248* When partial paymetilb are made and endorsed upon 
Kotes and Bonds, the Rule for computing the interest adopted 
by the Supreme Court of the United States^ is the following : 

I. Ca^t the interest on the principal to the time of the firtt 
payment ; if the payment exceeds the interest^ subtract the 
excess from the principal^ and cast the interest on the balance to 
the time of the next payment, 

n. Jf the payment is leas than the interest^ cast the interest 
on the former principal to the tims of the next payment^ or 
until the sum of the 2fo>yjnents exceeds the interest due ; then 
subtract the excess from the principal^ and proceed as b^ore. 

Mfte. — The above rule is adopted by JSTew York, MasaachusettSf and moei of 
the utber States of the VmoiLi— Johnson's Chancery Reports^ Vol. I. p. 17. 

$850. Washington, Jan. Ist, 1841. 

43. For value received, I promise to pay George Howland, 
or order, eight hundred and fifty dollars, on demand, with in- 
terest at 6 per cent. 

John Hamilton. 

^The following payments were endoised on this note : 
July Ist, 1841, received $100.62. 
Dec. let, 1841, received $15.28. 
Aug. 13th, 1842, received $175.75. 

What was due on taking up the note, Jan. 1st, 1843? 

* 

Qdbst.— 248. What is the general method of casting interest on Notes and 
Bonds, when partial payments have been made? When the payment is leas 
than the interest, how proceed? 
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Operati<m. 

Principal, 

Interest to first payment, July 1st, (6 months,) 

Amount due on note July 1st, 1841, 

1st payment, (to be deducted from amount(^ 

Balance due after 1st payH July Ist, 1841, 

Int. on bal. to 2d pay^t Dec. 1st, (5 mo.,) « 

2d pay't is less than int. then doe, . 

Int. continued on bal. from Dec. Isti 3^841, 

to 8d. pay't, (8 mo. 12 d.,) . . 
Amount, Aug. 13th, 1842, 
8d payment, Aug. 13th, 1842 . 
Sum of payments deducted from am. • 
Balance due Aug. ISth, .... 
Int. on bal. to Jan. 1st, (4 mo., 18 d.,) 
Bal. due on taking up the note, Jan. 1st, 1843, 



! 



$15 



28 



176.75 



$850.00 

25.50 

$875.60 

100.62 
$774.88 

$19.37 

82.54 

$826.79 

' 191.03 

$635.76 

14.62 

$650.88 



$500. 



JTew Yobk, May 10th, 1842. 



44. For value reoeivlBd, I promise to pay James Monroe, or 
order, five hundred dollars on demand, with interest at 7 per 
■tent. 

HaifnsT Smith. 

Th* following sums were endorsed upon it : 

Received, Nov. 10th, 1842, $76. 
Received, March 22d, 1848, $100. 

What was due on taking up the note, Sept. 28th, 1843 1 



$692.85. 



Boston, Aug. 15th, 1843. 



45. Three months after date, I promise to pay John Warren, 
or order; six hundred an^ ninety-two dollars and thirty-five 
cents, with interest at 6 per cent., value received. 

Samuel Johnson. 



Endorsed Nov. 15th, 1843, $250,375. 
March 1st, 1844, $65,625. 



u 



How much was due on the note, July 4th^ 1846 ? 
T.P. 8 
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$1000. Philadelphia, Jane 20th, 1841. 

46. Six months after date, I promise to pay Messrs. Carey, 
Hart & Co., or order, one thousand dollars, with interest at 5 
per cent., value received. 

• HOBAOS PfiESTON. 

Endorsed Jan. 10th, 1844, $125. 
" June 16th, 1844, $93. 
" Feh. 20th, 1845, $200. 

What was the balance due on the note, Aug. 1st, 18451 

CONNECTICUT RULE. 

248. !• '* Compute the interest on the principal to the time of the first pay- 
ment; if that be one' year or more from the time the interest commenced, add 
it to the principal, and deduct the } layment from the sum total. If there be after- 
payments made, compute the intc rest on the l>alance -due to the next payment, 
and then deduct the payment as al love ; and in like manner, ft-om one payment 
to another, till all the payments aie absorbed; provided the time between one 
payment and anothe* be one year :>r more." 

II. " If any payments be made before one year's interest has accrued, then 
compute the interest on the princl >al sum due on the obligation, for one year, add 
tt to the principal, and compute tbB interest on thd sum paid, from the time it 
was paid up to the end of the year ; add it to the sum paid, and deduct that sum 
from the principal and interest adc ed as above.'* 

IIL ** If a year extends beyond 1 he time of final settlement, fiihd the amount of 
the principal remaining unpaid up to the time of settlement, likewise the amount 
of the endorsements trom the time they were paid to the time of settlement, and 
deduct the sum of these seyeral amounts from the amount of the principal*' 

*< If any payment be made of a less sum than the interest aocruii^ at the time 
of such payment, no interest is to be computed on this excess of interest, but tto 
intertMt is to be continued on the principal until the next payment, and so on till 
the payments exceed the interest."— JTiV^'^ Reports, 



$1000. New Haven, Feb. 4th, 1846. 

47. For value received, I promise to pay WilTiam Anderson, 
or order, one thousand dollars on demand, with interest at 6 
per cent. 

Geobgb Piebson. 

The following payments were endorsed on this note : 

1st pay't March 19th, 1847, received $200. 
2d " Nov. 19th, 1847, received $350. 
3d " Sept. 19th, 1849, received $15. 

How much was due on taking up the note, April 7thf 1850 1 



52.050 
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Operation, 

Principal, $1000.000 

Int. to 1st pay't March lOth, 1847, (1 yr. 1 mo. 15d.) 67.500 

Amt. doe on note March 19th, 1847, . . . $1067.500 

Ist payment, (to be deducted from amount,) . . 200.000 

Bal. due March 191h, 1847, $867,500 

Int. on bal. for 1 yr. (2d pay't being made be- Y 
fore 1 year's int. had accrued,) . . > 

Amt due March 19th, 1848, .... $919,550 

Amt. of 2d pay't to end of y. Mar. 19th, 1848, (4m.) 857.000 

Bal. due March 19tb, 1848, ..... $562,550 

Int. on bal. to 8d pay*t Sept. 19th, 1849, (1 yr. 6 mo.) 50.630 

Amt. due Sept. 19th, 1849, $613,180 

8d payment (less than int. then due,) deducted, . ,15.000 

Balance due Sept. 19th, 1849, .... $598,180 

Int. continued on former prin. to time of settle- > - „ ^nj. 

ment, AprU 7th, 1850, (6 mo. 18 d.) . S 

Amount dne on taking up the note, April 7th, 1850, $61 6.744 

THIRD BULE. 

249.a< ^i^lrst find the amoont of Ihe given principal for the whole time ; then 
find the amount of each of the several payments from the time it waaendwBed to 
the time of settlement. Finally, subtract the amount of the several. paymenU 
from the amount of the principal, and the remainder will be the sum due. 

Obs. 1. For short periods and small amns, this rule is convenient, and perhape 
snfSciently accurate for common purposes ; biU when the interest is to be paid 
annually, and the notes are large and for long periods, it leads to grave errors. 
* 2. It will be an excellent exercise for the pupil to cast the intereat on the pt^ 
ceding notes by each of the above rules, and compare the reaoUa. 

pleT ' Albany, March 2l8t, 1850. 

48. On demand, I promise to pay to the order of Henry 
Patton, four hundred and sixteen dollars, with interest at 7 per 
cent., value received. 

John Matohatt.. 

Received on the above note the following sums : 

June 15th, 1850, $35.00. 
Oct. 9th, 1850, 23.00. 
Jan. 12th, 1851, 68.00. 

What was due on the note, Sept. 21st, 1851 1 
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Operation, 

Prindpal, 1416.000 

Int at 7 per cent, to Sept 21st, 1851, (1 y. 6 mo.) . 48.680 
Amt of note to settlement Sept 2l8ty 1851, . « $459,680 
Amt Ist pay't (1 y. 8 mo. 6 d.) . . |88.108 
Amtad " (11 mo. 12 d.) . . 24.580 
AmtSd " (8mo. 9d.) . . . 71.292 $188.925 
Balance due Sept 21st, 1851, $325,755 

IKTSllSST OUT STEBLING MOKEY. 

47. What is the int. of £175, 10s. 6d. for 1 y., at 5 per cent ? 

We first reduce the 10s. 6d. to the ^^"^^'^^ ^^* 
decimal of a pound, (Art 200,) then ' ^^^ \ 

multiply the principal by the rate, *S.776^int 1 year. 

and point off the product as before. iRKfififtO a 
The 8 on the left of the point is 12 

pounds, the figures on the right 6 80000 d 

are decimals of a pound, and must be ' 4 

reduced to shillings, pence, and fiMS 1 20000 far. 

things. (Art 201.) Hence^ Aw. £8, 158. 6Jd 

2S0« To compute interest on pounds, shillings, pence, &c. 

HediLce the given shillings^ pence and farthings^ to the decimal 
of a pound; then proceed as m Federal money, (Art. 200.) 
The figures on the left of the decimal pointy are pounds; those 
4m the right are decimals ofapov/nd^ and mmt he reduced to 
shillings^ penee^ and farthings* (Art. 801.) 

48. What is the interest of £56, 15s. for 1 year and 6 months, 
at 6 per cent ? Ans, £5, 2s. If d. 

49. What is the interest ot £75, 12s. 6d. for 1 year and 8 
months, at 7 per cent ? 

50. What is the interest of £96, 18s. for 2 years and 6 
months, at 4^ per cent ? 

51. What is the amount of £100 for 2 years and 4 months, 
at 5 per cent. ? 

52. What is the amount of £430, 16s. lOd. for 1 ^ear and 
6 months, at 6 per cent. ? V^ 

QrMT.— 8501 What la the nde tor cxnuvoUn^ \stenafc on sterling monay I 
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PROBLEMS IN INTEREST. 

251 • Calculations in interest require particalar attention to 
tlie following parts or termSy.viz : the principal^ the rate per 
cent,^ the time^ the interest^ and the amount. These parts or 
terms have snch a relation to each other, that if any three of 
tfaem are given, the others may he found. These operations 
give rise to the following Problems: 

Ob8. 1. A Problem^ in Its common acceptation, is a question to be solved. 

2. A number or quantity is said to be ^ivea, when its valae is stated, or may 
be directly inferred from sumetliing else which is given. Thus, when the prin- 
cipal and interest are given, the amount may be said to be given^ because it is 
merely the sum of the principal and interest. So, if the principal and the amount 
are given, the interest may be said to be given, because it is the difference be- 
tween the principal and the amount 

FBOBLEH I. 

252i To find the djteeest, the 'principal^ rate per cent, ^ and 
the time being given. 

This problem embraces the preceding examples in Interest, 
and has already been illustrated. (Arts. 241, 246.) 

PROBLEM II. 

To find the BATE PER OENT., the principal^ th0 interest^ and' 
the time being given, 

1. A. man loaned $75 for 4 years, and received (24 interest: 
what was the rate per cent. ? 

Analysis,— Th^ interest of $75 at 1 per cent, for 1 year, is 
$.75 ; consequently, for 4 years it is $.76 x 4=$3. Now since 
$3 is 1 per cent, interest on the principal for the given time^ 
$24 mnst be -^ of 1 per cent, which is equal to 8 per cent. 
(Art. 121.) 

Or, we may reason thus : If $8 is 1 per cent, on the princi- 
pal for the given time, $24 must be as many per cent as $3 is 
contained times in $24; and $24-^8 =8. The rate was there- 
fore 8 per cent. Hence, 

QuB8T.-^25I. What are the parts or terms which require attention In interest' 
Are all of these parts given ? How many of them must be given to find tha 
others? Ohs. Wliat is a problem ? When is a number or quantity said to b» 
given I S52. WluU terms are given when it iaro<\ubcQl\AtiA^VQA\T^'n0^^^ 

19 



I 
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SSSt To find the raU per cent, when the principal, interest, 
and time are given. 

IHvide the given interest hy the interest of ths principal at 1 
per cent, for tlis given time^ • cmd the quotient fjoill he the 
required per cent. 

Or ^ find the interest of the pritieipal at 1 per cent, for (hs 
given time; then make the interest thus found the denaminatoT 
and the given interest the numerator of a common fraction; 
reduce this fraction to a whole or mixed number^ and the resuU 
will be the per cent, required, (Art. 121.) 

2. If I borrow $300 for 2 years, and pay $42 interest, what 
rate per cent, do I pay ? 

Operation, 
Suggestion. — The interest of $300 for 2 *6^J42 

years at 1 per cent, is $6. (Art. 238.) A ~¥ t 

Proof.— $300 x .07 x 2=$42. 

8. If I borrow $460 for 3 years, and pay $82.80 interest, 
what is the rate per cent. ? 

4. A man loaned $500 for 8 months, and received $40 in- 
terest : what was the rate per cent. ? 

5. At what rate per cent, must $450 be loaned, to gain $56.60 
interest in 1 year and 6 months ? 

6. At what per cent, must $750 be loaned*, to gain $226 in 
4 years? 

7. A man has $8000 which he wishes to loan for $600 per 
annnm for his support : at what per cent, must he loan it? 

8. A gentleman deposited $1250 in a savings bank, for 
which he received $31.25 every 6 months: what per cent in- 
terest did he receive on his money? 

9. A capitalist invested $9260 in railroad stock, and drew 
a semi-annual dividend of $416.70: what rate per cent in- 
terest did he receive on his money ? 

10. A man built a hotel at an expense of $175000, and rented 
it for $8750 per year : what per cent, interest did his money 
yield him ? 

Qdkst.— 853. When the principal, interest, and time are given, how to tt)0 
nte per oent luttnid ? 
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PROBLEM III. 

To find the pbinoipal,. the interest^ the rate per cent, and th^ 
time being given, 

11. What snm must be put at interest, at 6 per cent., to gain 
$30 in two years ? 

'Analysis. — ^The interest of $1 for two years at 6 per cent.j 
(the given time and rate), is 12 cents. Now 12 cents interest 
is j\^ of its principal $1 ; consequently, $80 the given interest, 
must be -^jf of the principal required. The question there- 
fore resolves itself into this : $30 is i^ of what number of 
dollars ? If $30 is y^, y^^ is ^ of $90, which is $2^ ; and 
fj J=$2l X 100, which is $250, the principal required. 

Or, we may reason thus : Since 12 cents is the interest of 
1 dollar for the given time and rate, 30 dollars must be tlie 
interest of as many dollars for the same time and rate, as 12 
cents is contained times in 30 dollars. And $30-s-.12=250. 
The principal was therefore $250. Hence, 

254 1 To find the principal^ when thelnterest, rate per cent., 
and time are given. 

Divide the given interest hy the interest of $1 for the gken 
time and rate^ expressed in decimals ; and the quotient will he 
the principal required, 

Or^ make the interest of%i for the gwen time and rate^ the 
numerator, and 100 tJhe denominator of a eonmuin fraction; 
then divide ths given interest hy this fraetiouy and the quotient 
ioill he the principal required. (Art. 141.) 

12. What sum put at interest will produce $13.30 in 6 
months, at 7 per cent. ? 

Suggestion. — The interest of $1 for 6 Operation, 

months at 7 per cent, is $.035. $.035 )$13.80Q 

Pboof.— $380 X .07 X ^=$18.3C(. Ans. $380 

13. A father bequeaths his son $500 a year : what sum must 
be invested, at 5 per cent, interest, to produce it? 

QcBST.— 854. Whoa ttie interarty rate per oenl., aod time are giveu, how is th» 
principal found? 
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14. What sum must be put at 6 per cent, interest, to gain 
$350 interest semi-annnall j ? 

15. A gentleman loaned his money at 7 per cent., and re- 
ceived $1200 interest a year : how much was he worth ? 

PROBLEM IV. 

To find the toib, ths pri'nci^ly.the interest^ and the rate per 
cent, being given. 

16. A man loaned $80 at 5 per cent., and received $10 in- 
terest : how long was it loaned ? 

Anaiyeis. — The interest of $80 at 5 per cent for 1 year is 
$4. Now, since $4 interest requires the principal 1 year at 
the given per cent., $10 interest will require the same princi- 
pal V- ^^ 1 7^^) which is equal to ^ years. (Art. 121.) 

Or, we may reason thus : If $4 interest requires the use of 
the given principal 1 year, $10 interest will require the same 
principal as many years as $4 are contained times in $10. And 
$10-^4=2.5. Am. 2.5 years. 

255t To find the titne when the principal, interest, and rate 
per cent, are given. 

Divide the given interest hy the interest of the principal at 
the given rate for 1 year^ and ths quotient will he the time. 

Or J mahe the given interest the numeratory and the intereitof 

the principal for 1 year at the given rate the denominator of a 

common fraetion>y which being reduced to a whole or mixed minr 

leTy will give the t^ne required. 

OBg. If the quotient contaios a decimal of a year, It should be reduced to 
months and days. (Art. 201.) 

17. How long will it take $100, at 5 per cent., to double 
itself; that is, to gain $100 interest? 

Suggeetian. — ^The interest of $100 for 1 year, Operation, 
at 5 per cent, is $5. $5)$100 

Ans, 20 years. 
Pboof.— $100 X .06 X 20=$100. (Art. 238.) 

18. In what time will $500, at 6 per ct gain $100 interest) 

duKBT.— 255. When the principal, interest, and rate per cent, are given, how 
li the time found ? Obt* Whei| the quotient contains a decimal uf a year, what 
BbottJd be dune with it? 
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TABLE. 

Shomftg in what time any given principal will dovhle itself at 

any rate^from 1 to 20 per cent. Simple Interest. 



Per cent. 


Yean. 


Per ceDt 


Years. 


Percent. 


Yean. 


Per cent. 


Years. 


1 


100 


C 


16f 


11 


^tV 


16 


6r 


2 


60 


r 


14f 


12 


7i 


17 


51,^ 

5A 


8 

4: 


834 
25^ 


8 
9 . 


12, 
lly 


13 

14 . 




18 
19 


5 


20 


10 


10 


15 


20 


5 



19. How long will it take $100, at 6 per ct., to double itself? 

20. How long will it take $100, at 7 per ct.; to double itself ? 

21. How long will it take $7250, at 10 per ct., to double itself t 

AVrte. — For method of finding the principal^ when the rate per cent., the tivuk 
and the amount, are given, see Discoant. (Art. 260.) 



COMPOUND INTEREST. 

25& Interest is of two kinds, Simple and 
Simple Interest is that which is reckoned 
only, as in the preceding articles. 

Compound Interest is reckoned not only 
but also on the interest as it becomes due. 
be called interest upon interest. 

Ex. 1. What is the compound interest of 
at 6 per cent. ? 

Operation. 

Principal, . . . . • 
Interest for 1st year $500 x .06 equals 
Amount for 1 year, . 
Interest for 2d year $530 x .06 equals 
Amount for 2 years, 
Interest for 3d year $561.80 x .06 equals 
Amount for 8 years, 
Principal deducted, .... 
Compound interest for 3 years, • 



Compound. 

on the prinoipal 

on the principal^ 
It may therefore 

$500 for 3 years. 



$500.00 

80.00 

$530.00 

31.80 

$561.80 

33.70 

$595.50 

600.00 

$95.50 



QnK8T.>-856. or how maay^^kiiida is interest? What is simple interest 1 What 
is compound interest 7 -^ 



284 COMPOUND [Sbgt. IX. 

257* Hence, to calculate compound interest. 

Ccut the interest on the given principal for 1 year^ or sped' 
fied timey and add it to the principal; then cast the interest on 
this amount /or the next year^ or specified time^ and add it fti 
the principal as tcfore. Proceed in this manner with each sug- 
eessive year, or period of the proposed time, 

Mnally, subtract the given principal from the last amount^ 

and the remainder will he the compound interest. 

Obs. Interest for months and days must be cast dn the last amount, and be 
added to it, before sabtracting the principal. 

2. What is the com. int. of $350 for 4 years, at 6 per cent.? 

8. What is the com. int. of $865 for 5 years, at 7 per cent, f 

4. What is the amount of $250 for 6 years, at 5 per cent, 
compound interest ? 

6. What is the amount of $1000 for 3 years, at 4 per cent 
compound interest, payable semi-annually ? 

6. What is the amount of $1200 for 2 years, at 6 per cent, 
compound interest, payable quarterly ? 

7. What is the amount of $800 for 8 years, at 5 per cent 
compound interest, payable semi-annually ? 

8. What is the amount of $1500 for* 5 years, 8 months and 
6 days at 7 per cent, compound interest? 

258* To calculate compound interest by the Table. 

Mnd the amount of$l, or £1 for the given number of yean 
hy the table, multiply it by the given principal, and the pro- 
duct will be the amount required. 

Subtract the principal from the amount thus found, and the 
remainder will be the compound interest, 

10. What is the compound interest of $200 for 10 years, at 
6 per cent ? What is the amount? 

Operation. 
Amount of $1 for 10 years by table, . . $1.790848 

The given principal, 200 

Amount required, . . . . 
Principal to be subtracted, 
Ooinpound interest required, . 



$858.169000 

$200 

$158.1696 



QussT.— 357. What is the rule for calculating compound interest 1 35& How 
la eoapoond interest compnted by the Table ? 
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TABLE 



> 



Showing the amount of $1, or £1, at 3, 4, 5, 6, and 7 per ceni. 
compound interesty/orany ntmber of years from 1 to 85. 



Ye&rs. 


3 per cent. 


4 per cent. 


5 per cent. 


6 per cent. 


7 per cent. 


1. 


1.030,000 


1.040,000 


1.060,000 


1.060,000 


1.07,000 


2. 


1.060,900 


1.081,600 


1.102,500 


1.123,600 


1.14,490 


8. 


1.092,727 


1.124,864 


1.157,626 


1.191,016 


1.22,504 


4. 


1.125,509 


1.169,859 


1.215,506 


1.262,477 


1.31,079 


5. 


1.159,274 


1.216,658 


1.276,282 


1.838,226 


1.40,256 


6. 


1.194,062 


1.265,819 


1.340,096 


1.418,619 


1.60,078 


7. 


1.229,874 


1.316,982 


1.407,100 


1.508,630 


1.60,578 


8. 


1.266,770 


1.368,569 


1.477,466 


1.593,848 


1.71,818 


9. 


1.804,773 


1.423,312 


1.651,328 


1.689,479 


1.83,845 


10. 


1.348,916 


1.480,244 


1.628,895 


1.790,848 


1.96,716 


11. 


1.384,234 


1.639,464 


1.710,389 


1.898,299 


2.10,486 


12. 


1.425,761 


1;601,032 


1.796.856 


2.012,196 


2.25,219 


18. 


1.468,534 


1.665,074 


1.886,649 


2.132,928 


2.40,984 


14. 


1.512,590 


1.731,676 


1.9f9,982 


2.260,904 


2.57,863 


15. 


1.557,967 


1.800,944 


2.078,928 


2.396,658 


2.76,903 


16. 


1.604,706 


1.872,981* 


2.182,876 


2.540,862 


2.95,216 


17. 


1.652,848 


1.947,900 


2.292,018 


2.692,773 


3.15,881 


18. 


1.702,433 


2.025,817 


2.406,619 


2.854,339 


3.37,993 


19. 


1.753,506 


2.106,849 


2.626,950 


3.025,600 


3.61,652 


20. 


1.806,111 


2.191,123 


2.653,298 


3.207,135 


3.86,968 


21. 


1.860,295 


2.278,768 


2.786,968 


8.399,564 


4.14,05(> 


22. 


1.916,103 


2.369,919 


2.925,261 


3.603,537 


4.43,040 


28. 


1.973,687 


2.464,716 


3.071,524 


3.819,750 


4.74,052 


24. 


•2.032,794 


2.663,804 


3.225,100 


4.048,935 


5.07,236 


25. 


2.093,778 


2.665,836 


3.386,355 


4.291,871 


6.42,743 


26. 


2.156,592 


2.772,470 


3.566,678 


4.649,383 


6.80,735 


27. 


2.221,289 


2.883,369 


3.733,456 


4.822,346 


6.21,£^r, 


28. 


2.287,928 


2.998,703 


3.920,129 


6.111,687 


6.64,8S:3 


29. 


2.356,566 


3.118,661 


4.116,136 


6.418,388 


7.11,425 


80. 


2.427,262 


3,248,398 


4.321,942 


5.743,491 


7.61,225 


81. 


2.500,080 


8.878,138 


4.638,039 


6.088,101 


8.14,571 


82. 


2.575,083 


3.508,059 


4.764,941 


6.463,386 


8.7l,5i>7 


88. 


2.652,335 


3.648,381 


6.008,189 


6.840,690 


9.82,533 


84. 


2.731,905 


8.794,316 


6.258,348 


7.261,025 


9.97,811 


85, 


2.813,862 


8.946,089 


5.616,015 


7.686,087 


10.6,765 
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Jt/HAr-TbB kUkmiag eiaiiiples 007 be aolTed bj the Baley or by tlie TiMep 
n. What is the amount of $1860 for 8 years, at 7 per oenk 
oompound interest! 

12. What 19 the amonnt of f^OOOO for 10 years, at 3 per 
cent, compound interest? 

13. What is the amonnt of $3500 for 6 years, at 6 per cent 
oompound interest ? 

14. Whatisth6amoont<tf$350f(M-12 7ean,at4peroentf 

15. What is the interest of $469 for 15 years, at 8 per cent? 

16. What is the interest of $500 for 24 years,at6 percent? 

17. What is the interestof $650 for 80 years, at 7 per cent? 

DISCOUNT. 

2S9« Pisoonmr is an allowance made for the payment of 
money before it is due. 

The present worth of a snm or debt, payable at a fhtnre time 
without interest, is the sum, which, if put at legal interest 
nntil it becomes dne, wiU amount to the debt, 

£z. 1. What is the present worth of a debt of $583.15, pay- 
able in 1 year and 6 months without interest, when money is 
worth 6 per cent per annnm ? What is the discount ? 

Analygis, — ^The amonnt of $1 for 1 year and 6 months, at 6 
per cent interest, is $1.09 ; that is, the amonnt is |JJ of the 
principal. The qnestioti then resolves itself into this : $588.15 
is UJ of what principal ? If $583.15 is |JJ, ^U ^ 583.15^109, 
or $5.35 ; and |j^=$5.35 x 100, which is $535. 

Or, we may reason thus: Since > Operation, 

$1.09 (amonnt) reqnires $1 principal $1.09)$583.15($535 
for the given time, $583.15 (amoont) 545 

will require as many dollars as $1.09 381 

is contained times in $588.15. But 827 

$1.09 is the amount of $1 for the 545 

given time and rate. We therefore 645 

divide the debt by the amount of $1 
for the time, and the quotient $535, 1583.15 the debt 
is the present worth. ^^^-^Q P^es. worth. 

We then subtract the present worth $48.15 discount 

from the debt, and it gives the discount required. Hence, 

QvssT,— 259. What is discount? What ia the present worth of a debt, pay- 
rhf/t fit gomo future time, wllbotrtlnlwom 
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2C0« To find the present worth and the discount of a sum or 
debt, for any given time or rate. 

Divide the gieen sumhy the a/nwunb of%\yfoT the gioen time 
and rate, and the quotient will he thepreseTit worth of the debt. 

Subtract the present worth fhfm the gioen sum or debt, and 
the remainder will be the discount. 

Osfl. This prooMB ieoften clflwed tammfs Um ProWems of IntsreBt. It \% the 

same as if tbe amount^ which answers to the glyen debt, the rate per c«Kt., and 
the time were giyeD, to find the prineipalf which answers to the present worth. 

2. What is the present worth of $250.B8 payaUe in 8 months, 
when money is worth 6 per cent, per annum ? What is the 
discount? Am. $240.75 pres. worth; $9.63 dis. 

Pboof. — $240.75 x .04s=$9.68, the same as the answer. 

8. What is the present worth of $475, payable in 1 year, when 
money is worth 7 per cent, per annum ? 

4. What is the present worth of $176, payable in 2 years, 
when money is worth 7 per cent, per annum? 

5. What is the present worth of $1000, payable in 4 months, 
when the rate of interest is 6 per cent. ? 

6. What is the discount on $750, due 6 months hence, when 
interest is 5 per cent, per annum ? 

7. A man sold a farm for $1800, payable in 15 months: 
what is the present worth of the debt, allowing the rate to be 
6 per cent. ? 

8. I have a note of Jtl 154^.83, payable in 9 months: what is 
its present worth, at 7 per cent, interest per annum ? 

9. A merchant sold goods amounting to $840.75, payable in 
6 months : how much discount should he make for cash down, 
when money is worth 7 per cent.? 

10. What is the discount on a draft of $2500, payable in 3 
months, at 4^ per cent, per annum ] 

1 1 . What is the present worth of $5000, payable in 2 months, 
at 6 per cent, per annum 1 

12. What is the difference between the^discount cm $500 for 
1 year, and the interest of $500 for 1 year, at 6 per cent. ? 



QuKS'.?.— 260. How do you find the present worth of a debtl How find the 
discount 1 
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ba;nk discount. 

261 • It is OTUtomary for Banks in discounting notes or 
drafts, to dedact in advance the Isgal interest on the given 
snm from the time it is discounted to the time when it be- 
comes dae. Hence, 

Bani discount is the same as simple interest paid in ad/oanu, 

Ob8. 1. The difference between haak dtsenaU and tnu dueount, is the interest 
of the true discount for the given time. On Bmall sums, for a short period, this 
difRM-eoce is trifling, but when the sum is large, and the time for which it is dis* 
counted is long, the difference is considerable. 

Thus, the bank discount on a note of $106, payable in 1 year at 6 per cent, is 
$6 36 ; the tnu disoouni is 9^ The bank discount on 9106000 for the same time 
and date, is |^60 ; the true discount is only $6000. 

2. Taldng t^ral interegt in advance, according to the general rule of law, isiM» 
ry. An exception is generally allowed, faowevw, in &vor of notes, drafts, &&, 
which are payable in lese than a year. 

The Safely Fund BanlLS of the State of New York, though the legal rate of in- 
terest is 7 per cent., are not allowed by their charters to take over 6 per cent dis- 
count in advance on notes and drafts which mature within 63 days from the time 
they are discounted.* . - 

262« According to custom, a note or draft is not presented 
for collection antil three days after the time specified for its 
payment These three days are called days of grace. It is 
customary to charge interest for them. 

After subtractiog the discount from the note, the remainder 
is called the present worth, avails or proceeds of the note. 

18. What is the bank discount on a note of $500, payable in 
1 year, at 6 per cent. ? What is the present worth? 

Operation, 

Principal $500 Subtracting the discount from 

Int. of $1 for 1 y. 8 d. .0605 the face of the note, the re- 

2500 mainder is tlie present worth. 

3000 Thus,$500— $80.25=$469.75, 

Bank discount $80.2500 the present worth. Hence, 

CluKST.— 261. What Is ba'hk discount? Obs, What is the difference between 
bank discount and true discount ? How is taking interest in advance generally 
regarded in law f Wlmt exception to this rule is allowed 1 26-2. When is it cus- 
tomary to present notes and drafts for collection ? What are these 3 days called Y 
Is it customajgr to chargp interest for the days of grace ? 

• Revised Statutes of New York, Vol* L p. 741. 
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262«a. To find the hank disconnt on a note or draft. ' 

Cast the interest on the note or draft for three days more 
than the specified time^ and the result mil he the discount. 

Subtract the discount from the note, and the remainder toiU 
he the present worth or proceeds, 

JVote.— TntereBt should be reckoned on the three daye grace in each of the fol- 
lowing examples, except the last two. 

14. What is the bank disoount on a draft of $250, payable 
in 4 months, at 7 per cent. ? 

15. What is the bank dtooonnt on a draft x>f $375, payable 
in 80 days, at 6 per cent. ? 

16. What is the bank disconnt on a note of $1000, payable 
in 60 days, at 6 per cent. ? 

17. What is the present worth of $1160, payable in 90 days, 
discounted at a bank, at 6 per cent.? 

18. What is the present worth of $750.86, payable in 5 
months, at 4| per cent. ? 

19. What is the bank disconnt of $1826.60, payable in 4 
months and 15 days, at 6 per cent. ? 

20. What is the present worth of a draft of $1292, payable 
in 60 days, at 7 per cent, disoount? 

21. What is the present worth of a draft of $5000, payable 
in 15 days, at 6 per cent, discount? 

22. What is the present worth of a draft of $15000, payable 
in 8 days, at 6 per cent, discount ? 

23. What is the present worth of $1826, payable in 10 
months, at 5^ per cent, discount ? 

24. What is the bank discount, at 7 per cent, on a note of 
$836.81, payable in 90 days? 

25. What is the bank discount) at 8 per cent., on a draft of 
$1261.38, payable in 60 days? 

26. What IS the bank discount, at 6^ per cent, on a draft 
of $10000, payable m 80 days? 

27. What is the difference between the true discount and 
bank discount on $1000, payable in 6 years, at 6 per cent. ? 

28. What is the difference between the true discount and 
bank discount on $100000, payable in 1 year, at 7 per cent. ? 



QuKST.— 362.a. What is the rule for compatiog bank diaoou&t 1 How find 
the present worth or araiU of a note ? 
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INSURANCE. 

263t iNSDiLurcn is iwwrity giyen to revmlnuns loiaes of pro- 
perty by fire, storms at sea, and other casualties. 

Ob8. This secority ii nmally ellteted lijr oonlrMt with bmmiee OoapaaiM) 
who, for a BtipoJated sam, agree to reBtore to the owners the amount insured on 
their houses, ships, and other property, if destroyed or iujiired during the speei- 
<fled time of insnranee. 

II19 writtm irutrummt or sotUra&t <Mmtaiiiiiig the termt of 
insuraiice, is called the Policy, 
- The 9um paid for insiiranee, is called tiie Pfimitim, 

The preminm is usually reckoned at a eertain p&r cent, on 
the amonnt of property insured for 1 year, or daring a voyage, 
or other specified time of risk. 

JV*0te— 1. Insurance on ships and other property, is sometimes eflTected hy con* 
tract with individuals. It is then called out-door mauranee, 

9 The loMiiifi, whether an inoorporated company or IndiTidnalB, are cilled 
IhideritriUrs. 

Oasb I. — To find the FESMnrx, ths turn imured^ the rate per 
cent, and the time being given. 

Ex. 1. How much premium must a mechanic pay annually 
for the insurance of his shop and tools worth $350, at 1^ per 
cent.? 

JShigge8ti(m,-^This example is similar to the ordi- ^ZfJ^ 

nary examples in interest, and is solved in the Q^g 

same manner. That is, we multiply the sum in* vfEGT 

sured by the rate per cent^ and the result $5.25, 3^^ 

is the premium. Hence, ^ ^ oxti 

2S4» To find the premium^ when the sum insured, the rate 
per cent., and the time are given. 

Multiply the sum insured hy the given rate per cent eo^eesed 
in decimals, and the product will he the premium, 

JV*0e«.— This Case is the same as finding the intmest on a given nun, at any 
given rate, when the time is 1 year. 



I 



Quest.— 363. What is Insurance 1 What is a policy 1 The preminm t J^oU, 
When insurance is eflTected with individuals, what is it called ? What are the 
insurers sometimes aailed 1 904. How Ihid the premiom, when (he aam insured, 
the rate, and time are given? 
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2. What preminm mast' be paid annnally for insnrmg a house 
worth $875, at J per cent. ? 

8. Shipped a box of books valued at $1000, from Kew York 
to New Orleans, and paid 1^ pw cent, insurance : what was 
the premium? 

4. A powder mill worth $925, was insm*ed at 15| per cent. : 
what was the premium ? 

5. A merchant shipped a lot of goods worth $1560, from 
Boston to Natchez, and paid 1| per cent, insurance: what 
premium did he pay t 

6. A gentleman obtained a policy of insurance on his house 
and furniture to the amount of $2500, at S^ per cent, per an- 
num : what premium did he pay a year ? 

7. A man owning a sixteenth of a whale ship, which cost 
him $2750, got it insured, at 7| per cent, for the voyage : how 
much did he pay ? 

8. A man owning a schooner worth $3800, obtained in- 
surance upon it, at 5| per cent, for the season : what premium 
did he pay ? 

9. A crockery merchant having a stock of goods, valued at 
$7500, paid 2 per cent, for insurance : how much premium did 
he pay a year? Ans. $150. 

10. A merchant shipped $3765 worth of flour from Cincin- 
nati to New York, and paid 1^ per cent, insurance : how much 
premium did he pay ? 

11. What is the annual premium for insuring a store worth 
$7360, at J per cent. ? 

12. An importer effected insurance on a cargo of tea worth 
$65000, from Canton to Philadelphia, at 3 per cent. : how 
much did his insurance cost him ? 

13. A manufacturer obtained insurance to the amount of 
$76500 on his stock and buildings, at J per cent. : how much 
premium did he pay annually ? 

14. A policy was obtained on a cargo of goods valued at 
$95600, shipped from Liverpool to New York, at 2J per cent. : 
what was the premium ? 

15. The owners of the whale ship George Washington ob- 
tained a policy of $58000 on the ship and cargo, at 7^- per cent 
for the voyage : what was the premium ? 
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Oabe it. — Toj/ind the sum. inbubed, the premium aiid rate per 
cent, being gi/cen, 

16. A gentleman paid $60 annually for insurance on his 
house and furniture, which was 2 per cent, on its value : what 
amount of property was covered by the policy ? 

Suggestion, — Since the rate is 2 per cent., 2 Operation. 
cents is the premium on $1 ; consequently, $60 .O2)$60.00 
must be the premium on as many dollars as 2 Ans. $3000 
cents are contained times in $60. We therefore 
divide $60 by .02, and the result is the sum insured. Hence, 

264«a. To find the sum insured^ when the premium and the 
rate per cent, are given. 

Divide the premium hy the rate per cent., expressed in ded" 
mals, cmd the quotient will he the sum insured. 

JV*ot«.— This Case is itimilar in principle to Problem III. in latereat. 

17. If I pay $250 premium on silks, from Havre to New 
York, at \\ per cent., what amount does my policy cover ? 

18. A merchant paid $1200 premium, at 2^ per cent., on a 
ship and cargo from London to Baltimore, which was lost on 
the voyage: what amount of insurance should he recover? 

Oa.sb III. — To find the eate per cent., the sum insured, and 
the annual premium being given. 

19. If a man pays $60 premium annually for the insurance 
of his house, which is worth $3000, what rate per cent, does 
he pay ? 

Analysis. — ^If $3000 cost $60 premium, * Operation^ 

$1 will cost 1 three thousandth part of $60. $3000)$60.00(.02 

We therefore divide $60 by $3000, and the 6000 

quotient is .02 or 2 per cent. Hence, Ans. 2 per cent.* 

265« To find the rate per cent, when the sum insured and 
the annual premium are given. 

Divide the given premium hy the sum insuredy and the quO' 
tient will be the rate per cent, required, 
JVote.— This Case is similar in principle to Problem II. in Interest. 

QuBST.—- ^2G4ui. How find the sum insured, when the premium and the rate 
/>er osmX, are given? 
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20. A merchant paid $40 premium for insuring $5000 on 
his stock : what rate per cent, did he pay ? 

21. If a man pays $75 for insuring $15000, what rate per 
cent, does he pay ? 

22. If the owner pays $2800 for insuring a ship worth 
$40000, what rate per cent, does he pay ? 

Cask IV. — To Jlnd what sum must he mmred on a given 
amount of property^ so that if the property is destroyed, its 
mhie and the premium moAf hoth he recovered, 

23. A blacksmith owns a shop worth $720 : what amount 
must he get insured annually, at 10 per cent., so that In case 
of loss, both the value of the shop and the premium may be 
repaid ? 

Analysis, — Since the rate of insurance is 10 per Operation, 
cent., on a policy of $100, the owner would $.90)$720.00 
actually receive but $90 ; for he pays $10 for in- Ans, $800 
surance. Now, if the recovery of $.90 re- 
quires $1 to be insured, the recovery of $720 will require as 
many dollars to be insured as 90 cents is contained times in 
$720. We therefore divide $720 by $.90, and the quotient is 
the answer required. Hence, 

265«(>. To find what sum must be insured on a given amount 
of property, so that if destroyed, both the value of the pro- 
perty and the premium may be recovered. 

Suhtract the rqteper cent,fram $1, then divide the value of 
the property irisured hy the remainder^ and (he quotient mil he 
the sum to he insured, 

24. If I send an adventure to China worth $6250, what 
amount of insurance, at 8 per cent, must I obtain, that in case 
of a total wreck I may sustain no loss by the operation ? 

25. What amount of insurance must be effected on $11250, 
at 5 per cent.,* in order to cover both the premium and prop- 
erty insured? 



QuKsT. — 265. How find the rate per cent., when the sani insured and the an- 
nual premiam are given 1 2B5.a. How find what sum must be insured on a given 
amoaut of property, so that il destroyed, its value and the premiam may be re- 
covered! 
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PROFIT AND LOSS. 

2M« Profit and Loss in oommeroe, signify the sttm gained 
or lost in ordinary business transactions. 

They are reckoned at a certain per cent, on the purehass 
pricey or sum paid for the articles under consideration. 

Case I. — To find the peofit or loss, the purchase price and 
rate per cent, being given, 

Ex. 1. A merchant bonght a quantity of grain for $375, and 
sold it for 8 per cent, profit: how ranch did he gain? 

Suggestion, — 8 per cent, is 8 cents on 100 cents Operation, 

or $1. Now, if $1 gains 8 cents, $375 will gain $375 

875 times as much. We therefore multiply the .08 

cost and the per cent, profit together, and the Ans, $30.00 
result $30, is the amount gained. Hence, 

267t To find the profit or loss^ when the purchase price 
and rate per cent, are given. 

Multiply the purchase price hy the given per cent, expressed 
in decimals^ and the product will he the profit or loss. 

Obs. If the rate per cent, is an aliquot part of 100, the profit or loss may be 
found by taking a likepart of the cotU Thus, for 25 per cent, take \ ; for 20, take 
|; for 33i) take ^,jco* 

2. A man bought a sleigh for $60, and afterwards sold it 
for 10 per cent, less than cost : how much did he lose ? 

8. A grocer bought a cask of oil for $96.50, and retailed it 
at a profit of 6 per cent. : how much did he make on his oil 1 

4. A pedlar bought a lot of ^oods for $215, and retailed them 
at 20 per cent, advance : how much was his profit ? 

5. A merchant bonght a cargo of coal for $450, which he 
sold for 12^ per cent, less than cost : what was his loss ? 

6. A manufacturer bought $1000 worth of wool, and after 
making it up, sold the cloth for 25 per cent, more than the cost 
of the materials : what did he receive for his labor? 



QuKST.— 266. What is meant by profit and loss? How are they reckoned ? 
267. Huw do you Hnd the profit or losti, ivhen the cost and rate per cent, are 
given 'i - 
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Case IT. — To find how cm article must he sold to gain or losk 
a given per ceiit.^ the cost heing given. 

7. A man bought a span of horses for $850, and wished to 
dispose of them for 12 per oent. profit : how much must he 
sell them for ? 

Suggestion. — ^It is manifest he must sell them Operation. 

for the purcTiase priee^ together with 12 per cent. $360 

of that price. We therefore find 12 per cent, of .12 

$350, which is $42, and adding it to the cost, the $42.00 

snm $392, is the price for which he must sell the jijig^ ^392 
horses. 

8. A stage proprietor bonght a coach for $480 ; finding it 
damaged, he was willing to sell it, at 5 per cent, loss : at what 
price would he sell it ? 

Having found the sum lost, Operation, 
(Art. 225,) subtract it from the $480 purchase price, 

cost, and the remainder is obyi- .06 per cent. loss. 

' ously tlie selling price. Hence, $24.00 sum lost 

Ans, $466 selling price. 

268i To find how an article must be sold, in order to gain 
or lose a given rate per cent., when the cost is given. 

Mrst find the a/mount of profit or loss at the gioen per 
cent,, as in the preceding Case; then the amount thus found 
added to, or subtracted from the purchase price as the case tnay 
l>e^ will give the selling price required, 

9. A merchant bought a firkin of butter for $22.75: for 
how much must he sell it to gain J 5 per cent, by his bargain ? 

10. Bought a chest of tea for $87.60: for how much must I 
sell it, in order to make 18 per cent, by the operation? 

11. Bought a quantity of produce for $89.83, which I sold 
at 20 per cent, loss : how much did I receive for it? 

12. A drover bonght a fiock of sheep for $276, and taking 
them to market, sold them at 26 per cent, advance : how much 
did he sell them for ? 



Quest —268. What is the method of finding how an article must be aold, in 
order to gain or lose a given per cent.) wben Une coat is given ? 
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18. A merchant had a quantity of groceries on hand, which 
cost him $367.18 ; for the sake of closing up his business he 
sold them at 15 per cent, less than cost : how mnoh did he get 
for them 7 

14. A man bought a farm for $875, and was offered 33 per 
cent, advance for his bargain : how much was he offered ? 

15. A merchant bought a cargo of cotton for $30000 ; the 
price declining, he sold it at 2^ per cent less than cost : for 
bow much did he sell it ? 

Case III. — To find the pbb cent, profit or loss^ the east and 
selling price being given, 

IG. A man bought a cow for $25, which he afterwards sold 
for $29 : what per cent, profit did he make ? 

Analysis. — Subtracting the cost from the selling price, shows 
that he gained $4. Now 4 dollars are ^ of 25 dollars ; hence, 
he gained ^^ of his outlay, or the purchase price of the cow. 
And /j reduced to a decimal, is 16 hundredths^ which is the 
same as 16 per cent. (Arts. 197, 223. Obs. 8.) 

Or, we may reason thus : If 25 dollars (outlay) Operation, 
gain 4 dollars, 1 dollar (outlay) will gain /j of 25)$4,00(.16 
4 dollars. We therefore annex ciphers to the ^5 

gain ($4), and divide it by the cost $25 ; the 150 

quotient .16 is the per cent. Hence, ?£2. 

269« To find the per cent, profit or loss, when the cost and 
selling prices are given. 

Mrstfind the gain or loss, as the case may he, hy suhi^action, 
then annex ciphers to it, and divide it by the cost; the quotient 
will be the per cent, required* 

Or, niahe th£ gain or loss the numerator, and the purchase 
price the denominator of a common fra>ction ; reduce it to a deci- 
mal, and the result will be the per cent, (Art. 197.; 

Obs. 1. As per cent, signifles Atefidr«<2tA«, we have seen that the firat two deeU 
mal figures which occupy the place of hundredtha, are properly the per cent. ; the 



QuKBT,—269. How is the per cent, of profit or low found, when the cost 
KJd selling price are given 1 Obs. Wh&l {^%\ne.« -vtop^iVi %\.%cC>&<s ^'ft -^^ <».Td.t 
' Why ? Wh&t do the other dec\ma\ ftgureft on VSa^i tv^X. ol \iMA9\t^\iDA ^«&Ki«\ 
Ob what is the per cent, gained or VmH c«:Lc\AaXAa4^ 
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other decimals are parts of 1 per cent After obtaiolng two decimal flgures, there 
is sometimes an advantage in placing the remainder over the divisor, and an- 
nexing it to the decimals thus obtained. (Art. 223. Obs. 3.) 

2. It should be remembered that the percentage which is gained or loat, is 
always calculated on the purchase price, or the sum paid for the article, and not 
on the selling price, or sum received, as it is often supposed. 

17. A merchant bouglit a piece of cloth for $2.76 per yard, 
aad sold it for $3.25 : what per cent, did he gain ? 

18. A boy purchased a book for 20 cents, and sold it for 30 
cents : what per cent, did he make ? 

19. Bought a box of sugar at 6 cents a pound, and sold it 
for 7^ cents a pound : what per cent, was the profit ? 

20. A grocer bought eggs at 9 cents, and sold them for 12 
cent^ per dozen : what per cent, was his profit? 

21. A man bought a hat for $4.50, and sold it for $6 : what 
per cent, did he gain ? 

22. A jockey bought a horse for $73, and sold him for $68 : 
what per cent, did he lose ? 

23. A merchant bought a quantity of goods for $155.63, and 
sold them for $148.28 : what per cent, did he lose ? 

24. A gentleman bought a house for $3500, and sold it for 
$150 more than he gave : what per cent, was his profit ? 

26. A speculator laid^out $7500 in land, and afterwards sold 
it for $10000 : what per cent, did he make ? 

26. A drover bought a herd of cattle for $1176, and sold 
them for $1865 : what per cent, did he gain, and how much 
did he make by the operation ? 

27. A merchant bought $10000 worth of wool, and sold it 
for $12362 : what per cent., and how much was his profit? 

Cash IV. ^To find the oobt^ the selling jprke and the per cent, 
gained or lost being given. 

28. A jockey sold a horse for $250, which was 25 per cent. 
more than it cost him : how much did he pay for the horse 1 

Analysis. — It will be observed that the selling price ($250) 
is equal to the cost and the gain added together. Now con- 
sidering the cost a unit or 1, the gain, which is a certain per 
cent, of the cost^ is -j^*^ ; consequently 1 +finr=lT4i will denote 
the sum of the cost and the gain. (Art. 127.) The o^aestio^L 
therefore resolves itself into this ; 250 \s \W o^ ^\i^\*\^\5ss^<st\ 
// 2^0 is i§^, ,^ is 2 ; and UJ is 100 tim^a ^, ox <^fL^^. 
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Since there is a profit, we divide the Operation. 

price by $1, increased by the per cent. $1.25)|25O.OO($200 
gain, and the qnotient is the cost. ^^^ 

Pboof.— $200 X .25=150 ; and $200 +$50=$250, the price. 

29. A merchant sold a quantity of goods for $180, which 
was 10 per cent, less than cost : how much did the goods oost? 

Analysis, — ^It will be observed that the selling price ($180) 
is equal to the cost diminished by the sum lost. Keasoning as 
in the last example, 1— nn?=iTnr ^^ denote the cost dimin- 
ished by the loss. The question then is this : 180 is ^^ of 
what number? If 180 is yVir* tL is 2, and |JJ is $200. 

Since there is a loss, we divide the selling Operation, 
price by $1, diminished by the per cent, loss, and .90)$1 80.00 
the quotient is the cost. Am, $200 

Peoof.— $200 X .10=$20, and $200— $20 =$180, the price. 

270* Hence, to find the cos% when the selling price and 
the per cent, gained or lost are given. 

Divide the selling price hy $1, increased or diminished by the 
per cent, gained' or lost, as the case rrtfuy be, and the quotient 
will he the cost required. 

Or, make the gvoenper cent, added to or subtra^ctedjrom 100, 
as the case may be, the numerator, and 100 the denominator qf 
a common fraction; tJien divide the selling price by (Ms frac- 
tion, and the quotient will be the cost required, 

Ob8. 1. It is not a^frequently supposed that if the perceotage on the selliDi; 
price at the given rate is found, and this percentage is added to or subtracted 
from the selling price, as the case may be, the sum or remainder will be the cost. 
This is a mistake, and leads to serious errors in the result. It will easily be 
avoided by rememl)ering, that the basis ou which profit and loss are calculatod, 
is always the purchase price, or sum paid for the artides under conal^eratiOD. 
(Art. 269. Obs. S.) 

SO. A gFocer sold a hogshead of molasses for $24, and gained 
20 per cent, on the cost : what was the oost of the molasses f 

81. A merchant sold a piece of broadcloth for $85, which 
was 10 per cent, less than the cost: what was the cost of it? 

Quest.— 270. How is the cost found, when the sellinic price and the per cent, 
gained or lost, are. given ? Obs. What mistake is Bometimes made in flnding 
ttie cost 7 How may it be avoided 1 
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S2. A butcher sold a yoke of oxen for $125, and thereby 
made 15 per cent. : how much did they cost him ? 

88. A bookseller sold a lot of books for $200, which was 12 
per cent, more than the cost : what was the cost ? 

84. A wholesale druggist sold a quantity of medicines for 
$560, and made 50 per cent, profit on them : what was the 
cost of them ? 

85. A merchant sold a cargo of rice for $1500, which was 
12^ per cent, less than cost: what was the cost? 

BXAHPLES FOB PRAOTIOE. 

1. A merchant bought 25 boxes of riaisins for $45 : at what 
price per box must he retail them to gain 10 per cent, by his 
bargain ? 

2. A shopkeeper bought a piece of cotton containing 40 
yards, at 6 cents a yard, and sold it for 7 cents a yard : what 
per cent, profit did he gain, and how much did he make by the 
bargain ? 

8. A merchant bought 60 yards of domestic flannel, at 25 
cents per yard, and sold it at 80 cents per yard: what per cent, 
was his profit, and how much did he clear by the Operation ? 

4. A bookseller bought 100 Arithmetics, at 81^ cents apiece, 
and retailed them at 87^ cents apiece : what per cent., and 
how much did he make by the operation ? 

5. A drover bought 175 sheep for $850, and sold them so as 
to gain 15 per cent. : how much did he sell them for per head 1 

6. A baker paid $2500 for 480 barrels of flour, and finding 
It damaged, sold it at a loss of 8 per cent. : how much did he 
sell it for per barrel ? 

7. A merchant bought 10 pieces of broadcloth, each piece 
containiug 80 yards, for $1400, and retailed the whole at a 
profit of 20 per cent : at what price did he sell it per yard ? 

8. A grocer bought 500 lbs. of butter for $75, and sold it at 
a loss of 7 per cent. : how much did he get per pound ? 

9. A merchant bought 12 hogsheads of molasses, at 25 cents 
per gallon: how must he sell it by the gallon in order to gain 
20 per cent. ; and what will be his profit ? 

10. A farmer rais'es 750 bushels of wheat, at an expense of 
$675 : how must he sell it per bushel, in order to make 18 per 
cent? 
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11. A proyision merchant bought 1500 barrels of pork, at 
$r0.25 per barrel, and sold it at a loss of 9 per cent. : how 
much did he lose, and what did he get per barrel? 

12. An inn-keeper bought 150 bushels of oats, at 25 cents a 
bnshel, and retailed them at the rate of 12^ cents a peck: what, 
per cent., and how much did he make on the oats ? 

13. A miller bought 500 bushels of wheat, at 75 cents per 
bnshel: how much must he sell the whole for in order to gain 
SO per cent. ? 

14. A grocer bought 1630 pounds of tea, at 62 1 cents per 
pound, and sold it at 10 per cent, loss : how much did he sell 
it at per pound ? 

15. A merchant bought a bale of calico printe containing 
750 yards and paid $75: how must he retail it per yard, 
in order to gain 20 per cent., and how much would he make 
on a yard ? 

16. A bookseller purchased 1000 geographies, at 84 cents 
apiece : how must he retail them to gain 20 per cent. ? 

17. A milliner bought 1200 yards of ribbon, at 30 cents per 
yard : how must she sell it per yard to gain 60 per cent. ? 

18. A grocer bought 5000 lbs. of sugar for $350, and re- 
tailed it at 6 cents per pound : what per cent, loss did he 
sustain ? 

19. A man purchased goods amounting to $1635 : what per 
cent, profit must he gain, in order to make $350 ? 

20. A speculator bought 10000 acres of land for $12500, and 
afterwards sold it at 25 per cent, loss : for how much per acre 
did he seH it, and how much did he lose by the operation ? 

21. A grocer sold 116 bbls. of flour, at $6| per barrel, and 
gained 12^ per cent: how must he have sold it to lose 12^ per 
cent. ? 

22. A merchant sold a lot of cloth at $5.37| a yard, and 
gained 15 per cent. : wjiat per cent, would he have gained or 
lost, if he had sold it at $5.25 per yard? 

23. Bought 516 yds. of lineu, at 75 cents per yard, which 
shrunk 1| per cent, in bleaching ; after keeping it 6 months it 
was sold on 6 months' credit, at 20 per cent, advance on a 

yard : wb&t was it sold for per ^ot^^ wi^\Wi^ miich was made 

bjr the operation, allowing 7 p«c c«nX./\nX«c^\. oa. \5aft\£vssws| 

invested? 3<Q 
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"duties. 

271 • Dtttibs, in commerce, are sums ofmonet/ reqmred by 
Government to be paid on imported or exported goods. 

Duties are of two kinds, specific and ad valorem, 

A specific duty is a specified sum imposed on a yard, gallon, 
pound, &c. 

An ad valorem duty is a Q&t\Am percentage on the «a?t;d or 
cost of goods. 

Obs. 1. The term ad zalorem^ Bignlfles according to value. 

S. Dalies, both specific and ad valorem, are regulated by GoyernmeDt, and 
have varied at different times and in different countries. 

According to the present revenue laws, all duties in this country are levied on 
the ad valorem principle. 

272* Before duties are levied, in certain cases deductions axe 
made for Tare^ Tret or Draft^ Lealcage^ and Breahage, 

Tare is a deduction made from the weight of goods on ac^ 
count of the boxes, casks, or bags which contain them. 

The remainder^ after deducting the tare, is sometimes called 
suttle weight. 

Tare is of three kinds, actual, eustomary, and average. * 

^actual tare is the exact weight of the boxes, casks, &c., and iB.aacertained by 
weighing them when empty. 

Customary tare is an allowance for the supposed weight of boxes, casks, &c., 
and is established by custom. 

.Average tare is the medium weight of boxes, casks, Sec, and is determined by 
Weighing a few, and making the mean weight of these the standard for the whole. 

Draft or tret is a deduction made from the weight of goods 
for waste or refuse matter. 

LeaJcage is an allowance for the waste of liquors contained 
in casks. 

Breakage is an allowance for the waste of liquors contained 
in bottles. 

Obs. In buyiog and selling groceries in large quantities, allowances were foi^ 
merly made for tare, draft, leakage, &c., similar to those in reckoning duties ; but 
this practice has very generally fallen into disuse. 



QuBST.— 271. What are duties in commerce? Of how many klivd« are th.«^^ 
WbHt are BpeciSc duties 7 Ad valorem duties 1 Jf ote. Yn^X. :\% \:w6 \wsw^w^^\ 
the term ad valorem ? 272. What deductiona are %omfeV\Tns»m«Aft"^«S5«'6^^cfiSa 
are Imposed 1 IViiat Js tare ? Draft or trail LB&^a)K^t ^t««^»3&^'^ 
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TJt»a, Method of finding the amount of Tare^ Tret, &c. 

1. The tare allowed in assessing dnties in this conntry and 
England, at the present time, is aetnal tare, and the amotmt is 
determined by weighing the goods when landed. 

AVpIc.— Tbe amoont or eiMeMMry and mvermge tare, is fiCNud by mjMfXfiag the 
munber ofpoaiida per ben by tbe munber of bozfia. 

2.' Draft or tret is not so extensirely allowed in levying da- 
ties as tareu The present revenue laws of this coontiy do not 
recognize it The allowance formerly made on a box weighing 
1 cwt grofls (112 lbs.), was 1 lb. 

Frmn 1 cwt to 2 cwL (334 lbs.), S On. 
«• S cwL to 3 cwt (336 lbs.), 3 Iba. 
*« 3 cVt. to 10 cwt (1180 lbs.), 4 lbs. 
« 10cwt.to]8cwt(9Dmbs.),7IbSL 
"^ IScwtaodapwaitlB, Qttm. 

AMc.— In Englaiid, the allowance for draft or tret is 4 lbs. on 104 lbs. 

8. The amount of leakage is fonnd by ganging the casks, and 
the actual dejieiendes are deducted from the invoice before 
the dnty is assessed. 

The amount of hreaJcage is determined by examination, and 
the actual Ion is deducted. 

Jf0te, — Fcxmerly 2 per cent was allowed for leakage on liquors ooatatned is 
casks ; 10 per cent, for breakage on porter, ale, and beer contained in bottles, and 
5 per cent on all other liqoon. 

4. The net weight of merchandise is fonnd by tubtraeting the 
amount of tare and draft or tret from the gross weight. 

5. The net measure of fluids is found by deducting the leakage 
and breakage from the whole quantity. 

Ob8. In estimating allowances, when a fraction occars, eqnal to a half pound, 
gmllon, &c., or more, it is considered a unit ;' if less than a half, it is disregardti. 

Ex. 1. What is the net weight of 4 casks of sugar, the lst| 
weighing 2 cwt. 3 qrs. 21 lbs. ; the 2d, weighing 3 cwt. 2 qrs. 
17 lbs. ; the 8d, 4 cwt. 3 qrs. 18 lbs. ; and the 4th, 3 cwt 1 qr. 
15 lbs., allowing the former draft and 15 lbs. to a cask for tare ? 

Operation. 
8 lbs., gross weight ^ cwt. 8 qrs. 21 lbs. 
4 lbs., " " 8 cwt. 2 qrs. 17 lbs. 

4 lbs., " " 4 cwt 3 qrs. 18 lbs. 

_41bs., " " 3cwtlqr. 15 lbs. 

Amt of draft=15 lbs. ) Amt 14 cwt 3 qrs. 15 lbs. 

Tare, 15 lbs. x 4=60 lbs. S =75 lbs., or, 2 qrs. 19 lbs. 

The net weight is 14 cwt. qrs. 24 lbs. 



No. 


1. 


draft 


(( 


2. 


i( 


(( 


3. 


(( 


(( 


4. 


(( 



Arts. 2?2x(., 273.] duties. 253 

2. What is the net weight of 4 bales of cotton, one weigh- 
ing 661 lbs. gross, another 4T3 lbs., another 878 lbs., and the 
other 493 lbs. gross, the tare being 16 lbs. to a bale? 

3. What is the net weight of 12 hogsheads of tobacco, each 
weighing 5 cwt., tare being 27 lbs. to a hogshead ? 

4. What is the net weight of 21 bbls. of potash, each weigh- 
ing 341 lbs. gross, allowing 17 lbs. tare per barrel f ' 

6. If the draft and tare are 5| lbs. per hnndred, how much 
will it be on 15 tons, 12 cwt. 2 qrs. 20 lbs. gross? 

6. What is the amount of draft and tare, at 7^ lbs. per hun* 
dred, on 27 tons, 16 cwt. 8 qrs. 15 lbs. ? 

7. What is the leakage on 41 hhds. and 45 gals., at 2 per 
cent. ? What is the net measure ? 

8. At 3 1 per cent., what is the leakage and net measure of 
64 casks of ale, which contain 35 gallons, 3 qts. apiece ? 

9. What is the breakage, at 10 per cent., on 423 bottles of 
porter ? What the net measure ? 

10. What is the breakage, at 5 per cent, on 65 baskets of 
wine containing 16 bottles apiece ? What is the net measure ? 

Case I. — Specific DvMes, 

Ex. 1. What is the specific duty on 10 pipes of wine, at 15 

cents per gallon, reckoning the leakage at 2 per cent. ? 

« 
Operation, 

The number of gallons, is 126 x 10, or . • 1260 gals. 

Leakage at 2 per cent., 1260 gals, x .02, or . 25.2 gals. 

Net gallons on which the duty is to be paid, 1234.8 gals. 

Per cent duty, (specific,) .... .15 

61740 
12348 

The amount of duty to be paid, is . . $185,220 

273« Hence, to compute ipedfic duties on nierchandise. 

First deduct the legal ta/re^ draft^ leakage^ or hreakage^from 
the given qiuintity qfgoode; then multiply the remainder hy 
the given duty per gallon, pound, yard, dc., and the product 

teiU he the duty required. 

- - . . . 

QuMTtf— S73. What l8 the mle for caiiiputta% %vMi\fiA ^soSAkaX 

21 
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2. What is the speoific duty, at 2 cents per pound, on 12 
boxes of sugar, weighing 900 lbs. apiece, allowing 20 pounds 
per box for tare ? 

J { The tare is 240 pounds. 

(And 2 per ct. on 10560 lbs. is $211.20. 

3. At 3 cents a pound, what is the duty on 25 casks of soda, 
each weighing 125 lbs., allowing 8 pounds on a cask for tare? 

4. At 5 cents a pound, what is the specific duty on 75 boxes 
of raisins, weighing 60 lbs. apiece, allowing 6 pounds a box for 
draft? 

5. At 4 cents per pound, what is the specific duty on 110 
chests of cinnamon, each weighing 280 lbs., cdlowing 16 lbs. 
per chest for draft ? 

6. At 15 cents a pound, what is the specific duty on 300 
bags of indigo, each weighing 200 lbs., allowing 4 per cent, for 
tare? 

Case II. — Ad valorem Duties, 

7. What is the ad valorem duty, at 15 per cent., on an in- 
voice of calico prints, which cost $150 in Liverpool. 

Suggestion. — ^Ad valorem duties, we have seen, Operation. 

are levied on the cost of goods ; consequently, $150 

there are no deductions to be made in this case. ^^ 

We the^pfore multiply the invoice price by the 760 

given per cent., and the product $22.50 is the ^^^ 

duty required. Hence, $22.50 

274* To compute ad valorem duties on merchandise. 

Multiply/ the cost "by the specified or legal per cent,^ and 
the product mil he the duty required, (Art. 225.) 

Obs. 1. An invoice is a written statement of merchaijdiae, with the price of the 
articles annexed. 

3. The law requires that the inyoice shall be yerifled by the owner, or one of 
the owners of the goods, wares, or merchandise, certifying that the invcnoe an- 
nexed contains a trite and faithful account of the aehuU costs thereof, and of all 
charges thereon, and no other different discount, bounty, or drawback, but such 
as has been actually allowed on the same ; which oath shall be adminislered by 
a consul or commercial agent of the United States, or by some public officer duly 

QuBST.— S74. What is the rule for computing ad valorem duties 1 Obs. What 
is an invoice t What does the law require respecting the invoice of imported 
goods? 
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authorized to administer oaths in the country where the goods were purchased, 
and the same shall be duly certified by the said consulf &c. Fraud on the part 
of the owners, or those who administer the oath, is visited with a heavy 
penalty.— Z/at0« iff the United States. 

8. What is the ad valorem duty, at 80 per cent., on a box of 
books invoiced at $250 ? 

9. What is the ad valorem dnty, at 20 per cent., on a qtian* 
tity of Java coffee, which cost $856.12? 

10. What is the amount of ad valorem dnty, at 25 per cent., 
on a quantity of Turkey carpeting, which cost $526.61 ? 

11. What is the duty on a quantity of bombazines, invoiced 
at $300.10, €tt 80 per cent. ? 

12. What is the duty on a quantity of beeswax, the invoice 
of which is $460.25, at 15 per cent. ? 

13. At 25 per cent., what is the duty on an invoice of 
bleached linens, amounting to $745.85? 

14. At 20 per cent, what is the dutj' on an invoice of jew- 
elry, amounting to $4250 ? 

15. What is the duty on a bale of goods, invoiced at $2500, 
at 40 per cent. ? 

16. What is the duty on an invoice of silks, amounting to 
$5650, at 30 per cent. ? 

17. What is the duty on a quantity of cutlery, invoiced at 
$4560, at 83 per cent. ? 

18. What is the duty on an invoice of broadcloths, which 
amounts to $8280, at 35 per cent. ? 

19. What is the duty on an invoice of wines, amounting to 
$10265, at 35 per cent.? 

20. What is the duty on a quantity of cotton fabrics, -in- 
voiced at $18687.50, at 88 per cent. ? 

21. What is the duty on a quantity of ready-made clothing, 
amounting to $5638.25, at 50 per cent. ? 

22. Imported 25264 lbs. of sugar costing 6^ cts., per lb., and 
paid 12^ per cent, duty ad valorem: what was the amount of 
duty ? 

23. What is the duty on an invoice of silks amounting to 
£3256 sterling, at 27 per cent., allowing $4.84 to a pound ? 

24. What is the duty on an invoice of 650 yards of broad- 
cloths, which cost 16s. 6d. per yard, at 34 per cent, ad valorem, 
the value of a £ being as above ? 
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ASSESSMENT OF TAXES. 

275t A Tax is a sum of money assessed on the person or 
property of a citizen by the government, for public purposes. 

Taxes are of two kinds, direct and indirect A direct tax is 
one laid upon the property or income of a citizen ; an indirect 
tax is one laid on articles of consumption, for which this prop* 
erty is expended, as in duties, excise, &c. 

When a tax is assessed on property^ it is apportioned at a 
certain per cent, on the amount of real estate and personal 
property of each taxable individual. 

When assessed on the person^ it is called a poll-tax^ and is 
apportioned equally among the citizens, without regard to 
property. 

Ob8. I. Property is or two kinds, real estate and personal property. 

ReiU estate denotes possessionB that are fixed or immoveMe ; as hooses and 
lands. AU other property is called personal ; as money, stocks, mortgagee, shipii 
furniture^ carriages, cattle, tools, &c« 

3. A poll-tax is sometimes called a capitation'tax. The term poU signifies the 
head of a person, or the person himself. 

276» When a tax is to be assessed, the first step is to make 
an inventory of all the taaahle property, both personal and real, 
in the State, County, Corporation, or District, by which the tax 
is to be paid ; with the number of polls, and tne property of 
every citizen who is to be taxed. 

Obs. By yie nwnber of polls is meant the number of taxable inditndtuUSf whifih 
nsually indudes every native or naturalized freeman over the age of 21, and muler 
70 years. In some States it also includes the young mea over the age of eigh- 
teen years, who are subjeet^to military duty. 

Ex. 1. A certain town is taxed $825. The town contains 
200 polls, which are assessed 25 cents apiece ; and the whole 
amount of property, both real and personal, is valued at $137j50. 
What per cent, is the tax, and how much is a man's tax who 
pays for 1 poll, and whose property is valued at $850? 

QuKST.— 275. What is a tax ? How many kinds of taxes are there t What is 
a direct tax? An indirect tax? When assessed upon property, how is a tax 
apportioned? When assessed upon the person, how apportioned, and what 
called? Obs. Of how many kinds is property? What does real estate de- 
note? What is penonal property ? 97S. When a tax is to be aasefised, wbatii 
the Oni step ? Ob§. What is meant bj themimbar of polls t 



Arts, 275-278.] of tazbs. 2d% 

Operation. 

Tax on 200 polls, at 25 cents, equals, . . . $50.00 

Tax on polls deducted from whole tax, $325— $50= 276.00 

Tax on $1 is equal to $276-^$! 3750=.02 or 2 per cent. .02 

Tax on the man's property $850 x .02 equals . . 17.00 

His poll-tax $.25 to be added to tax on property, . .25 

Therefbre the man's tax is, ..... $17.25 

277* Hence, to assess a State, County, or other tax. 

1. Mrstjind the amount of tax on all Uie polls, if any, at the' 
given rate, and subtract this sum from the whole tax to he as-' 
aessed ; then divide the remainder hy the whole amount of tax- 
able property in the State, County, (Sbc., and the quotient will 
he the per cent, or tax on 1 dollar, 

11. Multiply the amount of each mwrCs property hy the per 
cent, or tax on 1 dollar, and the product wiU he the tax on hia 
property. 

Finally, 'add each man^spoll tax to the tax on his property^ 
and the amount mil he his whole tax, 

278» Peoof. — Add together the taxes of all the individuals 
in the State, County, or District, upon which the taxis levied^ 
and if the amount is equal to the whole taai assessed, the worJs ie 
fight. 

2. *A certain parish is taxed $287.50 ; the whole property 

of the parish is valued at $8000 ; and there are 75 polls, which 

are assessed 50 cents apieoe. What per cent, is the tax ; and 

how much is a man's tax who pays for 8 polls, and whoso _ 

property is valued at $500 ? 

( 2| per cwt. 

^^* ( $14, whole tax. 

8. What amount of tax does a man living in the same 
parish pay, whose property is valued at $450, and pays for 2 
polls? 

4. A tax of $750 is assessed on a district to build a new 
school- house ; the property of the district is valued at $15000. 
What is the tax on a dollar; and what is a man's tax whose 
property is $1150? 

QusaT.— 277. Wbftt is the nite fi>r Miinniiing tam? SW. WImo a tut MU 
ia made out, how ia ita oorrectneaa prarad ? 
T.P. 9 
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5. What is B's tax for erecting the same school-house^ 
whose property is $1530 ? 

6. A tax of $14752.60 is levied on a certain County, whose 
property is valued at $562875, and which has a list of 5825 
polls, which are assessed at 60 cents apiece. What per ceot. 
is the tax; and what is the amount of O^s tax, who pays fori 
polls, and, has property valued at $5000? 

7. What is D> tax, who, living m the same Ooonty, pays 
for 2 polls, and is worth $3500? 

* 8. What is G's tax, who pays for 5 polls, and is worth $15300? 

279* In making out a tax bill, having found the tax on 
$1, the operation will be greatly facilitated by making a 
table, showing the amount of tax on any number of dollars 
from 1 to $10; then on 10, 20, 30, &c., to $100 ; then on 100, 
200, &c., to $1000. 

9. A tax of $3506.25 was levied on a corporation composed 
of 12 individuals, whose property was valued at $175000, and 
who were assessed for 25 polls, at 25 cents apiece. What was 
the tax on a dollar. Ans. 2 cents on a dollar ? 

JVWt«.— HaviUig fooiMl the tax on $1, we will make a table to aid us ia makinf 
out the tax bill of the corporation. Since the tax on $1 is $.02, it is obvious that 
lAoltiplying •.(» by 2 will be the tax on 92 ; multiplying it by 3, will be the tax 
oii93,&o. 

TABLE. 



$1 pays 


$.02 


$10 pay 


$.20 


$100 pay $2.00 


2 " 


.04 


20 " 


.40 


200 " 4.00 


8 *' 


.06 


. 80 " 


.60 


. 800 ** 6.00 


4 « 


.08 


40 « 


'.80 


400 " 8.00 


6 « 


.10 


50 « 


1.00 


600 " 10.00 


6 " 


.12 


60 " 


1.20 


600 " 12.00 


7 « 


.14 


70 "' 


1.40 


700 " 14.00 


8 " 


.16 


80 " 


1.60 


800 " 16.00 


9 " 


.18 


90 " 


1.80 


900 " 18.00 


10 " 


.20 


100 « 


2.00 


1000 " 20.00 



10. In the above assessment, what was A's tax, whose prop- 
erty was valued at $1256, and who pays for 3 polls ? 



QvBeTw--979. When a tax Ull is to be made oaft for a wbole town, distilelv 
Ac, what coune do aeseMon uaaally take? 
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operation, 

Sugge8tion,^%\'^^ is composed of $1000 pay $20.00 

1000+200+50+6. Kow if we add thd 200 '' 4.00 

taxes paid on each of these sums to- 50 *^ 1.00 

gether, the amoimt will be the tax paid 6 '^ .12 

on $1256. Spoils " m 

A's tax therefore was $25.87. Amount^ $25.87 

11. What was B's tax, who paid for 4 polls, and had property 
to the amonnt of $1461 ? 

12. paid for 1 poll, and the yalnatiou of his property was 
$5863. What was the amount of his tax ? 

13. D paid for 1 poll, and the valuation of his property was 
$7961. What was his tax ? 

14. E paid for 2 polls^ and his property was valued at 
$14236. What was his tax 7 

15. F paid for 2 polls, and his real estate was valued at 
$21000 ; his personal property at $4500. What was his tax? 

16. G^s property was valued at $20250, and he paid for 1 
poll. What was his tax ? 

17. H paid for 2 polls, and the valuation of his estate was 
$15360. What was his tax ? 

18. J's property wai^ valued at $83000, and he paid for 4 
polls. What was his tax ? 

19. K paid for 1 poll, and his property was valued at 
$15013. What was his tax ? 

- 20. L paid for 8 polls, and his property was valued at 
$4500. What was his tax ? 

21. M paid for 1 poll, and the valuation of his property was 
$30600. What was his tax ? 

22. The Legislature levied a tax of $5312.50 upon a certain 
town, having an inventory of $450000, and 1550 polls, which 
were assessed at $1 j- apiece : what was the tax on a dollar ; 
and what was A's tax, who had $1149 real estate, $1376 per- 
sonal property^ and paid for 3 polls ? 

23. What was B's tax, who had $217^ real estate, $960 per- 
sonal property, and paid for 1 poll 1 

24. C^s personal property was $1318, his real estate $1208, 
and he paid for 2 polls : what was his tax? 

25. D paid for 2 polls, his real estate was $1588, and Mi 
personal property $1681 : what waa his tax ? 
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SECTION X. 

PROPEBTrE& OF ITUKBERS • 

288* By the term properties of nmnberS) is moftnt those 
properties or elements which are inherent and inseparsble 
from them. The following are some of the more prominent: 

Pbop; 1. The snm of any ttoo or more eeen nnmbers, is an 
even number. 

2. The dijQEerence of any two even nnmbers, is an even 
number. 

3. The snm or ^ffi^renoe of two odd numbers, is eeen; but 
the sum of three odd numbers, is odd, 

4. The sum of any enten number of odd numbers, is even; 
but the sum of any odd number of odd tiumbers, is odd. 

6. The sura, or difference, of an even and an odd number, is 
an odd number. 

6. The product of an even and an odd nnmberj or of two even 
numbers, is even. , 

~ 7. If an even number be divisible by an odd number, the 
quotient is an even number. 

• 8. The product of any number of factors, is eowi, if any one 
of them be even. 

9. An odd number cannot be divided by an even number 
without a remainder. 

10. The product of any two or more odd numbers, is an odd 
number. 

11. If an odd number divides an even nxtmber, it will also 
divide the Aa^ of it 

12. If an even number is divisible by an odd number, it will 
also be divisible by dovMe that number. 

13. The product of any two numbers is the eame^ whicheFsr 
of the two numbers is the multiplier. (Art. 4T.) 

14. The least divisor of every number, is a prime number. 

■ 

QucflT.— S80. What Is ibauA \s% -xftayne^t&k c& tAmiltien ? What is the leat 
4i?imft of erery Damber Y 

* Bartow co OieTfcoory ot iKum\WBfc\ sto»^^ftq»Ky»<»^^ >^^M »^ 
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15. Any number expressed by the decimal notation, divided 
by 9, will leave the %affM remainder as the snm of its figures or 
digits divided by 9. The same property belongs to the num- 
ber 3, and to no other number. Thus, if 236 is divided by 9, 
the remainder is 2 ; so, if the sum of its digits, 2+3 + 6=11, 
is divided by 9, the remainder is also 2. 

JVofc— upon this property of the number 9, is based a convenient method of 
proving maltiplication*and division. 

281* To cast the 9s out of a number, begin at the left 
hand, add the digits together, and as soon as the sum is 9 
or over, drop the 9, and add the remainder to the next digit, 
and so on. For example, to cast the 9s out of 8626557, we 
proceed' thus : 8 and 6 are 14; drop the 9, and add the 5 to 
the next figure. 5 and 2 are 7 and 6 are 13 ; drop the 9, and 
add the 4 to the next figure. 4 and 5 are 9 ; drop the 9 as 
above. 5 and 7 are 12 ; dropping the 9, the remainder is 8. 

Obs. When the sum is over 9, we may simply add its digits together, and pro- 
ceed to the next figure. Thus, 8 and 6 are 14 ; now adding its digits, 1 and 4 are 
5 and 2 are 7 and 6 are 13. Adding the digits in this sum, 1 and 3 are 4, pro- 
eeed to the next figure, &c. 

PROOF OF MULTIPLICATION BY CASTING OUT THE 

NINES. 

282i Mrst^ cast the 9« out of the muUiplieand and multi' 
plier; multiply their remainders together^ and east the 9s out 
of their product^ and set doten the excess; then cast the 9s out 
of the answer obtained^ and if this excess he the same as that 
obtained from the multiplier and multiplicand^ the worh maf 
he considered right. 

What is the product of 565 multiplied by 356 ? 
Operation, Proof 

565 The excess of 9s in the multiplicand is 7. 
856 " " 9s " multiplier is 5. 

3390 7 X 5=35 ; and the excess of 9s is 8« 
2825 
1695 



Prod. 201140 The excess of 9s in the Am. \& «\&<^ ^. 

« 

QoMgT,—282. How ja mulUplicatlon proved \>y caaUnft wA^*^**^ 
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PROOF OF DIVISION BY CASTING OUT THE NINES. 

283* First^ cast the 9s out of the divisor and quotient^ and 
multiply the remainders together ; to the product add the re- 
mainder^ if any, after division ; cast the 9s out of this sum, and 
set down the excess ; finally, cast the 9s out of the dividend, and 
if the excess is the same as that obtained from the divisor and 
quotient^ the work may he considered right. 

AXIOMS. 

284 • In mathematics, there are certain propositions whose 
truth is so evident at sight, that no process of reasoning caa 
make it plainer. These propositions are called axioms. Hence, 

An axiom is a self-evident proposition. 

1. Quantities which are eqoal to the. same quantity, are equal 
to each other. 

2. If the same or equal quantities are added to equal quanti- 
ties, the sums will be equal. 

8. If the same or equal quantities are suhtraeted from equals, 
the remainders will be equal. 

4. If the same or equal quantities are added to unequaUy the 
rums will be unequal. 

5. If the same or equal quantities are subtracted from ut^ 
Bquals, the remainders will be unequal. 

6. If equal qucMitities are multiplied by the same or equal 
quantities, ih^ products will be equal 

7. If equal quantities are divided by the same or equal quan- 
tities, the quotients will be equal. 

8. If the i^ame quantity is both added to and sfubtfra>cted from 
another, the yalue of the latter will not be altered. 

9. If a quantity is both multiplied and divided by the same 
or an equal quantity, its value will not be altered. 

10. The fthole of a quantity is greater than a part. 

11. The whole of a quantity is equal to the sum of all its parts, 

Obs. The term quantity^ signifies anythiog which can be multiplied, dividedf 
or mea$ured. Thus, numbers, yards,iu*helst weight, time, ttc, are called qaaDtiUA 



QuKST.— 283. How is division proved by caating oat the 9s 1 364. What is w 
axiom 1 What is the first axiom? The Second? Third? Fourth Y Fifth ? 
flixth? Serenth? Eighth? Ninth? Tenth? EiavenUi? Obt, Whfit is utfaai hf 



% 
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GENERAL PRINCIPLES AND PROBLEMS. 

286t When the sum of two numbers and one of the num- 
bers are given, to find the other number. 

Frcn^ the wm mbtract the given number^ and the remainder 
will be the other wumber, 

Ex. 1. The sum of two numbers is 25, and one of them is 
10 : what is the other number ? 

Solution. 25—10=16, the other number. (Art. 40.) 

Peoop. 15 + 10=25, the given sum. (Art. 284. Ax. 11.) 

2. A and B together own 86 oows, 9 of which belong to A : 
how many does B own ? 

S. Two farmers bought 300 acres of land together, and one 
of them took 115 acres : how many acres had the other ? 

287t When the difference and the greater of two numbers 
are given, to find the Use. 

Subtract the difference from the greater, and the remainder 
will be the less number. 

4. The greater of two numbers is 37, and the difference be- 
tween them is 10 : what is the less number? 

Solution, 37—10=27, the less number, (^t. 40.) 

Pboof. 27+10=37, the greater number. (Art. 40. Obs.) 

5. A had 48 dollars in his pocke>t, which was 12 dpllars 
more than B had : how many dollars had B ? 

6. D had 450 sheep, which waa 63 more than E had : how 
many had E t 

289* When the diffhrenoe and the less of two numbers ^re 
given, to find the greater. 

Add the difference to the less nurnber, and the sum will be the 
greater, (Art. 40. Obs.) . 

:^ 

QUB8T.--286. When the sum of two nomben and oneof them are giveo, how it 
the other found ? 287. When the difference and the greater of two numbetB ars 
giTen, how is the less found ? 389. When the difference apd the lest of fiir<^ 
numbers ajre given, how is the greater found 1 
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7. The difference between two nnmbers is 5, and the \m 
namber is 16 : what is the greater namber. Ans, 20. 

6. A is 16 years old, and B is 8 years older than A : how 
old is B ? 

9. The number of male inhabitants in a certain town, is 935; 
and the number of females exceeds the number of males by 
115 : how many females does the town contain ? 

290* When the sum and difference of two nnmbers an 
given, to find the numl>er8, 

From the mm subtract the differeTvee^ and half the remainder 
foill^ the smaller number. 

To the smaller number add the given difference^ and the sum 
mil be the larger number, 

10. The sum of two nnmbers is 85, and their difference is 
11 : what are the nnmbers ? Ans. 12 and 23. 

11. The sum of the ages of 2 boys is 25 years, and the dif- 
ference between them is 5 years : what are their ages ? 

12. A man bought a chest of tea and a hogshead of molasses 
for $63; the tea cost $9 more than the molasses : what was 
the price of each ? 

291 • "When the product of two numbers and one of the num- 
bers are given, to find the other number. 

Dimde the product "by the given number^ and the quotient 
win he the number reiquvred, (Art. 77.a.) 

18. The product of two numbers is 84, and one of the num- 
bers is 7 : what is the other number? Ans. 12. 

14. The product of A and B's ages is 120 years, and A*s age 
is 12 years : how old is B ? 

1^. A certain field contains 160 squfu*e rods, and the length 
of the field is 20 rods : what is its breadth ? 

JV0<«^The area of a field Is found by mulUplymgr its length and hreadik to- 
gether. (Art. 153. Obs. 3.) Hence the given area may be considered as a iir«- 
ducU 



QuEBT,-^290. When the anm tmd <V\ffete«iCA ot Vsvo tsoss^^t^. vt^ ^yen^ how , 
^re the numbers found Y 5E91. Wheti l^ve i)tQ4»!^ ^ V«^ 'oasBlMBe^ voAc^sUk^ 
them are giveDi how la the o\bei toumdL'! 
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202* When the divisor and the quotient are given, to find 
the dividend. 

Multiply the given divisor and the quotient together^ and the 
product will be the dividend. (Art. 72.) 

16. If a certain divisor is 9, and the quotient is 12, what is 
the dividend ? Ans. 108. 

17. A man having 11 children, gave them |76 apiece : how 
many dollars did he give them all ? 

18. A farmer divided a quantity of apples among 90 boys, 
giving each boy 15 apples : how many did he give them all ? 

293* When the dividend and qitotient are given, to find the 
divisor. 

Divide the dividend hy the gvoen quotient^ and the quotient 
1^U8 obtained will he the divisor required. (Art. 72. Obs. 2.) 

19. A certain dividend is 130, and the quotient is 10 : what 
is the divisor ? Ans, 18. 

20. A gentleman divided $120 equally among a company of 
sailors, giving them $10 apiece : how many sailors were there 
in the company ? 

21. A farmer having 600 sheep, divided them into flocks 
of 75 each : how many flocks had he ? j 

< 294 • When ih^prodwat of three numbers and two of the 
nnmbers are given, to find the other numbec 

Divide the given product hy the product of the two given num- 
hers, and the quotient will he the other number. 

22. There are three numbers whose product is 60 ; one of 
them is 8, and another 5: it is required to find the other 
number. Ans. 4. 

23. The product of A, B, and O's ages, is 210 years; the 
age of A is 5 years, and that of B is 6 years : what is the age 
ofO? 

24. The product of three boys' marbles, is 1728 ; two of 
them have a dozen apiece : how many has the other? 

Qdkst. — 392.. When the diyisor and quotient are glvea>ho'w Vft \3&ft ^St;?«S!\BiQ&. 
fonnd ? 2D3. When the dividend and qu<»tlfint are giv^n^YxOTj Na ^^ d\NiNaMt 
fouod ? S04. When the product of three numbers and two ol Vbem m^ ^vi«b^Ows« 
fa the other found ? 



8M AHALTBIB. [SkCT. XL 



SECTION XI. 

ANALYSIS. 

Abt. 295« Easiness men have a method of solving practical 
questions, which is frequently shorter and more expeditiout 
than that of arithmeticians fresh from the sqhools. If asked 
by what rule they perform them, their reply is, " they do them 
in tJieir head^^'' or by the "?m> rule method^ 

Their method consists in Analymy and may, with propriety, 
be called the Common Sense Rule. 

295«a. The term analysis^ in its general sense, signifies the 
resohing of a compound body into its elements. 

The analysis of a number is the resolving of it into Wsfaetors, 

The analysis of a question or problem^ is the resolving of it 
into its several conditions or parts* 

An analytic solution is the process of finding the answer to 
8 question or problem, by tracing the relation of its parts to 
each other ; or by reasoning from a given number or part 
to one^ then from one to the number of part required, according 
to the conditions of the question. 

Ob8. f a the preceding sections, the student has become Acquainted with the 
methiid of ana'yziiig particular examples and eombinationg of numbers, sod 
thence deducing general principles and rules. But analysis) may be applied with 
advantuge not only to the development of mathematical truths^ but also to tlie 
solution of large claaaes of problems both in arithmetic and practical lifo 
• 

MENTAL EXEBOISES. 

Ex. 1. If 8 barrels of flour cost $40, how much will 5 bar- 
rels cost ? 

Analysis. — ^1 is 1 eighth of 8 : therefore 1 barrel will cost 1 
eighth as much las 8 barrels ; and 1 eighth of $40 is $5. Now 
if 1 ban-el costs $5, 5 barrels will cost 5 times as mach ; and 

' — — ' — . ' I I. — » 

QuKST. — 295. What is said of the method by which business men solve prac- 
tical questions ? In what does their method consist ? What may it with pro- 
priety be called 1 S95.a. What is the meaning of the term analysis? What is 
meant by the analysis of a number? The analy^ of a question or problem 1 
What is an anttyttc tolatioft? Qh. Te what may aaalyils be advantageously 
adapted f 
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5 times $5 are $25. Therefore, if 8 barrels of flom* cost |40, 
5 barrels will cost $25. 

Or, we may reason thns : 5 barrels are { of 8 barrels ; there^ 
fore 6 barrels will cost | of $40. Now 1 eighth of $40 is $5^ 
and 5 eighths is 5 times $5, which is $25. 

2. If 7 lbs. of tea cost 42 shillings, what will 10 lbs. cost! 

3. If 9 sheep are worth $27, how much are 15 sheep worth ? 
4; If 10 barrels of flour cost $60, what will 12 barrels cost ? 
6. Suppose 39 gallons of molasses cost $15, how many dol- 
lars will 7 gallons cost ? , 

6. If a man earns 54 shillings in 6 days, how mnch can he 
earn in 15 days ? • 

7. If 12 men can build 48 rods of wall in a day, how many 
rods can 20 men build in the same time? 

8. A gentleman divided 90 shilling's equally among 15 beg* 
gars : how many shilliugs did 7 of them receive ? 

9. Suppose 75 lbs. of butter last a family of boarders 25 
days, how many pounds will supply them for 12 days ? 

10. If 7 yards of cloth cost $80, how much will 9 yds. cost ? 

11. If 10 bbls. of beef cost $72, how much will 8 bbls. cost? 

12. If 7 acres of land cost $50, what will 12 acres cost ? 
18. A former bought an ox-cart, and paid $15 down, which 

was -^ of the price of it : what was the price of the cart ; and 
how much did he owe for it ? 

Analysis, — ^The question is simply this : 15 is ^ of what 
number ? If 15 is -^, yV ^^ i ^^ 1^» which is 5. Now if 5 is 
1 tenth, 10 tenths is 10 times 5, which is 60. Therefore 
the price of the cart was $50; and the sum he owed was 
$50-$15, which is $35. 

JVote.— In solviDg examples of this kind, the learner to often perplexed in And- 
ing the value of -^j^ &c. Tliie difficulty arises ft-om supposing that if -j^ of a 
certain number is 15, -^ of it must be -^ of 15. This mistake vriM be easily 
avoided by substituting in his mind the word parts for the given denpminator. 

Thus, if 3 parts cost $15, 1 part will cost ^ of $15, which is $5. But this i>art 
is a tenth. Now if 1 tenth cost $5, then 10 tenths will coet 10 times as much. 

14. A man bought a yoke of oxen, and paid $56 cash down, 
which was | of the price of them : what did they cost ? 

15. A merchant bought a quantity of wood and paid $45 in 
goods, which was | of the whole cost : how muoh did he pay 
for the wood ? y 
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16. The orew of a whale ship having been oat 24 months, 
fonnd they had consumed ^ of their provisions : how many 
months^ provisions had they when they embarked: and how 
much longer would their provisions last ? J V / C 

17. How many times 7 in J of 85 ? 

Analysis. — J of 85 is 7, and $ is 4 times 7, which is 28. 
Now 7 is contained in 28, 4 times. Therefore 7 is contained 
in J of S5,/our times. 

18. How many times 6 in } of 45 ? 

19. How many times 10 in'J of 60 ? 

20. How man^ times 12 in | of 84? 

21. 4 of 42 are how many times 6? 

22. J of 40 are how many times 5 ? 

23. ^ of 80 are how many times 12 ? f 

24. I of 48 are how many times 4?/ 

25. J of 64 are how many times 7 ? ,\ 

26. 1^ of 100 are how many times 12 ? ' ^ 

27. ^ of 110 are how many times 8 ? '^ li 

28. J of 180 are how many times 10 ?^\ ' . 

29. ^ of 84 are how many times 9 ? 3 §^ 

30. How many yards of cloth, at |7 per yard, can be bought 
for J of $54? (^ 

81. How many barrels of flour, at $5 per. barrel, cfui be 
bought for f of $60 ? ^ 

32. A man had $64 in his pocket, and paid | of it for 10 
barrels of flour : how much was that per barrel ? L\ 

33. 40 is I of how many times 6 ? 

Analysis. — Since 40 is f , ^ is J of 40, which is 8 ; and J is 9 
times 8, or 72. Now 6 is contained in 72, 12 times. There- 
fore 40 is f of 12 times 6. 

34. 56 is f of how many times 7 ? \ -t^ "^ 

35. 81 is ^ of how many times 30 ft'" 

36. 7^ is j\ of how many times 9 ?fT^ 

37. 96 is I of how many times 12? - ^ 
88. 64 is ^ of how many times 20 ? 

39. 54 is f of how many times 24 ? %^'> 

40. 108 is ^ of how many times 12 ? \\ 
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41. Frank sold 10 peaches, which was { of all he had: he 
then divided the remainder equally among 5 companions: 
how many did they receive apiece ? V 

42. Lincoln spent 60 cents for a hook, which was \^ of his 
money; the remainder he laid out for oranges, at 4 cents 
apiece : how many oranges did he buy ? ^ f ^ 

43. A man paid away $35, which was | of aU he had ; he 
then laid out the rest in cloth at $2 per yard : how many yards 
did he obtain ? } , ■'- 

44. A farmer bought a quantity of goods, and paid |20 down, 
which was f of the bill : how many cords of wood, at $3 per 
cord, will it take to pay the balance ? / " 

46. 60 is 4 of how many times the product of 2 x 8 ? 

46. f of 27 is J of what number ? 

Analym, — I of 27 is 9. And if 9 is J of a certain number, 
{ of that number is 3 ; and | is 4 times 3, which is 12. There- 
fore i of 27 is J of 12. 

47. r\ of 30 is I of what number? 
-48. % of 40 is 4 of what number ? 

49. ^- of 35 is fV of what numbef ? 

50. j of 54 is -fs of what number ? 

51. I of 30 is If of how many times 8 ? 

Analysis., — j of 30 is 6, and f is 4 times 6, or 24. Kow, if 24 is 
II of a certain number, y^,^ of that number is -^^ ^^ ^4, which is 
2, and | J or the whole number ia 10 times 2, or 20. But 8 is con- 
tained in 20, 21 times. Therefore, ^ of 30 is |§ of 2J times 8. 

52. I of 48 is If of how many times 7 ? .'^; "-' -^ 

53. I of 36 is -i^ of how many times 10 ? • / 
64. J of 45 is y*g^ of how many times 9 ? 

55. f of 66 is 2^^ of how many times 12 ? 

56. f of 30 is ^ of bow many eighths of 40^ 

Analysis. — J of 30 is 5, and J is 4 times 5, or 20. Fow, as 
20 is f of a number, 4 of that number is { of 20, which is 4, 
and ^ or the whole is 7 times 4, or 28. Again, | of 40 is 5, and 
5 is in 28, 5| times. Therefore, f of 30 is 4 of 5 1 eighths of 40. 

57. f of 24 is f of how many sevenths of 28 ? ^r 

58. f of 36 is ^ of how many sixths of 42 ? ( 

59. I of 48 is f of how many tenths of 60 ?/ ' / 

60. ^ of 54 is ^ of how many ninths of 81 ? p^ 



S70 AVALTSIS. [SCCT. 2L 



EXSBCISES FOB THE SLATK. 

296* Ko specific directions can be given for solving exam* 
pies by cmalym, None in fact, are requisite. The jtidgmM^ 
from the conditions of the question, will suggest the process. 

It may however be remarked that, in general, we reason 
from the gi/oen nuTiiber to 1, then from 1 to the number r«- 
quired, 

Ob8. In reeiiing the following examples, the pnpil Bhouldtuialyze each of them, 
and gire the reason for every step, as in the preceding mental exercises. 

£z. 1. If 40 barrels of beef cost $320, how much will 52 
barrels cost? 

Analytic Solution, — Since 40 bbls. First Method, 

oost $820, 1 bbl. will cost ^V of $320, $40 )$320, cost of 40 bbk 
or $8. Now if 1 bbl. cost $8, 62 $8 " 1 bbL 

bbls. will cost 62 times as much, or ^^ 

$416. Therefore, if 40 bbls. of beef $416 " 62 bbk 

cost $320, 62 bbls. will cost $416. 

Or, thus : 62 bbls. are {^ of 40 bbls. ; Second Method, 
therefore 62 bbls. will cost |f of $320 ; and $320 x ||=$416. 
If of$320=$416. (Arte. 132, 133.) 

Obs. 1. Other eolations of this example might be given; but our present ob* 
Ject is to show how this and similar examples may be solved by analysis. The 
ftMrmer method is the simplest, though not so short as ttie latter. It oontaioB 
two steps: 

First, we divide the price of 40 bbls. ($320) into 40 equal parts, to find the 
value of one part, or the cost of 1 bbl., which is $8. 

Second^ we multiply the price of 1 bbl. ($8) by 58, the namber of barrelS) 
whose cost is required, and the product is the answer sought. 

3. This, and similar questions, are usually placed under Simple Proportion, or 
the ^ Rule of Three ;*' but business men almost invariably solve them by analysis, 

2. If 30 COWS cost $360.90, how much will 47 cows cost, at 
the same rate ? 

3. If 25 barrels of apples cost $16, how much will 87 ba^ 
rels cost ? 

- 4, If 16 hogsheads of molasses cost $460, how much will 21 
hogsheads cost ? 



QuKST.— 296. Can any particular rules be given for solving questions by •nak 
j'sis 7 How then will you know how to proceed ? 
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6. If 81 yards of doth coat $127, how maoh will 89 yards 
cost?^ 

,^. If 55 tooB of hay cost $660, what will 17 tons come to? 

7. Ad agent p^id $159 for 530 pounds of wool : how much 
was that per 100 ? ^ 

JB. A man bought 30 cords of wood for $76.80: how much 
must he pay for 65 cords ? 

. .9. A gentleman bought 85 yards of carpeting for $106.25 : 
how much would 38 yards cost? 

10. A drover bought 350 sheep for $525 : how much would 
65 cost, at the same rate ? ^ 

11. If 12| pounds of coffee^ cost $1.25, how much will 45 
pounds cost? 

12. If 16| bushels of corn are worth $8, how much are 25 
bushels worth ? 

18. Paid .$20 for 60 pounds of tea: how much would 12} 
pounds cost, at the same rate ? 

14. Bought 41 yards of flannel for $16.40^: how much would 
8| yards cost? 

15. Bought 1& pounds of ginger for $4.50: how much will 
10§ pounds cost? 

16. If a stage goes 84 miles in 12 hours, how far will it go 
in 15| hours ?^ 

17. If 16 horses eat 72 bushels of oats in a week, how many 
bushels will 25 horses eat in the same time ? 

18. If a railroad car runs 120 miles in 5 hours, how far will 
it run in 12| hours ? - 

19. If a steamboat goes 130 miles la 12 hours, how far will 
it go in 5J hours ? ^ 

20. If 4 men can do a job of work in 48 days, how long will 
it take 24 men to do it ? 

Analysis. — Since the job requires 4 men 48 Operation. 

days, it will evidently require 1 man 4 times 48 48 days, 

days, or 192 days. Again, if it requires 1 man 4 

192 days, it will require 24 men ^V part o^ 1^2 24)192 days, 

days, which is 8 days. Therefore, if 4 men can ArisTs days, 
do the job in 48 days, 24 men can do it in 8 days. 

21. If 18 men eat a barrel of flour in 72 days, how long will 

it last 27 men ? . 

7^ 
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^ 22. If a giTen qtiantity of eom lasts 90 hones 96 days, ho7 

long will the same qnantity last 45 horses ? 

^ 23. If 86 men can bnild a house in 180 days, how long will 

it take 120 men to build it ? I 

24. If 100 barrels of pork last a crew of 20 men 45 months, 
how long will it last a crew of 28 men ? 

^ 25. If 4 stacks of hay will keep 60 cattle 120 days, how long 
will they keep 25 cattld ? 

/ 26. If S of a bushel of wheat cost 80 cents, what wOl ] of a 
bushel cost? 

27. If I of a ton of hay cost $7, what tHH f of a ton cost ? 
, 28. If f of a pound of imperial tea cost 27 cents, how mnch 
trill } of a pound cost ? 

29. If ^ of a ton of coal cost $2.61, how much will f of & 
ton cost ? 

80. If f of a yard of silk cost 11 shillifigs, how much will ) 
of a yard cost ? « 

Analysis, — Since f of a yard cost lis. Operation, 

4 yard will cost | of lis. or 5^8., and f 2)1 Is. cost f y, 

will cost 8 times as much, which is 16|8. "SJs. " i y 

Again, if 1 yard costs 16^8., | yard will _S 

cost i of 16^§. or 2^., and J will cost 8)16|s-. " 1 y 

7 times as much, which is 14^s. There- "2^. " J y. 

fore, if § of a yard of silk cost lis., J of JT 
a yard will cost 14/^^- -4n«. 14^^. " } y. 

^81. If I of a cord of wood cost $1.80, how much will | of a 
cord cost ? 

82. If § of a yard of broaddoth cost 14 shillings, how much 
will J of a yard cost ? 

83. A man bought j of an acre of land for $56, and after- 
wards sold f of an acre at cost : how much did he receive 
for it ? 

84. A grocer bought 7 barrels of vinegar for $28, and sold 
J of a barrel at cost: how much did it come to ? *yC 

35. A grocer bought a firkin of butter containing 56 lbs. for 
$11.20, and sold J of it for $8f : how much did he get a pound? j^ 

86. If 6| bushels of peas are wortli $5.50, how much are 20^ ^ 
bushels worth ? • 



^ 
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/87. If a man pays $47 for building ^| rods of omatnental 

fence, how much would it cost him to build 42J rods ? 

^8. A farmer paid $45.42 for making 36f rods of stone wall : 

£0w mach will it cost him to make QO^^ rods ? 

> 39. A man paid -^ of a dollar for 4 pounds of veal : how 

much would a quarter of veal cost, which weighs 20 pounds ? 

40. If 5 pounds of butter cost 4| shillings, now much will 
42 pounds cost? 

Sugge8ti4m.^A^^Sjf^, (Art. 128.) Therefore 1 pound will 
cost ^. ; and 42 lbs. will cost 42 times as much, or 86s. Am, 

^41. If 20 lbs. of cheese cost |35, how much will 168 pounds 
oost? 

42. If 30 yards of cotton cost |4|, how much will a piece 
containing 19 yards cost ? 

43. If ^ of a cord of wood costs | of a dollar, how much 
will } of a cord oost ? 

Analysis, — Since ^ of a cord cost l|-5-5 =$J, cost ^ c. 

$1, ^ will cost $J ; and |f or 1 cord $ J x 12= Y, " 1 c. 

will cost $-V-- Again, if 1 cord cost i\^-i-4c =$|, " J c. 

$V» T of a cord will cost $| ; and J $g x 3 =$ J, " f c. 

will cost I, or JIJ. Therefore, if $S=$li. A7is, 

^ cord of wood cost $ J, f of a cord, 0r,$|-7-T^2=$f J, cost 1 c. 

at the same rate, will cost $1{. $|J x f =$ffS,or$l J. 

/ 44. If f of a yard of cloth cost £f, how much wiU J of a 
yard cost ? 

45. If ^ of a ship cost $16000, how much is | of her 
worth? 

46. A man bought a quantity of land, and sold ^fjf of an acre 
for $63, which was only | of the cost: how much did he give 
per acre ? 

^47. If 7| yards of satinet cost $9|j how much will 18J yards 
cost? ' 

48. A ship's company of 30 men have 4500 pounds of flour : 
how long will it last them, allowing each man 2| lbs. per day 1 

49. How long will 56700 pounds of meat last a garrison of 
756 soldiers, allowing eadi man J lb. per day? 

50. How lung will the same quantity of meat last the same 
garrison, allowing 1^ lb. apiece per day ? 
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61. A merohant sold 22 yards of silk, at 7 shillings per yard, 
and took his pay in wheat, at 11 shillings per bushel : how 
many bushels did it take ? 

Suggestion. — We first find the cost of the silk, Operation. 
which is 1548. The next step is to find how. 7s. 

many bushels of wheat it will take to pay this 22 

1549. Now as the wheat is lis. a bnshel, it will 11)1 54s. 

evidently take as many bushels as lis. are con- Ani^li bu. 
tained times in 1548., which is 14. Therefore it 
will take 14 bu. of wheat, at lis. per bu., to pay for 22 yds. 
of silk, at 7s. per yard, i 

297* The last and similar examples are sometimes placed 
under a rule called Barter. 

Barter signifies an exchange of articles of commerce, at 

prices agreed upon by the parties. 

Obs. Such examples are so easily solyed by Jinalyais^ that a specific rule for 
them is unneceagary, 

52. A shoemaker sold 64 pair of boots at 32s. 6d^ a pair, 
and. took his pay in com at 8s. 4d. per bushel : how many 
bushels did he receive ? 

58. A man bought 50 pounds of sugar at 12| cents a pound, 
and was to pay for it in wood at $8.12^ per cord: how many 
cords did it take ? 

54. How many pair of hose, at 3s. 9d. a pair, will it take to 
pay for 185 pounds of tea at 6s. 4d. a pound ? 

65. How many pounds of butter at 17J cents a pound, must 
be given in exchange for 186 yards of calico at 18 J cents per 
yard ? 

56. How many pounds of tobacco at 16|^ cents a pound, must 
be given in exchange for 256 pounds of sugar at 6j^ cents a 
pound 1 

57. A farmer bought 325 sheep at $2} apiece, and paid for 
them in hay at $10 J per ton : how many tons did it take ? 

58. A man bought a hogshead of molasses worth 37^ cents 
per gallon, and gave 331 J pounds of cheese in exchange : how 
much was the cheese a pound ? v 

^ - . 

QincBT.— S!97. What is meant by Barter? Oba. Is a q;>eciflo rule necessary for 
Buch operatlODB ? 
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, ^9. Bought 74 bushels of salt at 42| cents per bushel, and 
paid in' oats at ^ of a dollar per bushel : how many oats 
did it require ? 

ySO. A bookseller exchanges 400 dictionaries worth 87| cents 
apiece, for 700 grammars : how mqph did the grammars cost 
apiece? 

>61. How many yards of silk worth $lf per yard, will pay 
for 249| yards of cloth worth $5| per yard ? 
y62. Bought 19 cwt. 2 qrs. 15 lbs. of sugar at $9J per hun- 
ai*ed, and paid for it in butter at 7^ cents a pound : bow much 
butter did it take ? 

63, Bought 268 yds. 3 qrs. of satinet at $1 J per yard, and 
paid for it in cheese at $9^ per hundred : how much cheese 
did it take ? 

64. Bought 125 hhds. 22 gals. 3 qts. of molasses at 37| 
cents per gallon, and paid for it in wool at 62| cents a pound : 
Low much wool did it take ? 

^5. Bought .778125 ton of indigo -at $4| a pound: how 
much cloth at $5 J per yard will pay for it ? 

., 66. Bought .456S3 acre of land at $f per square foot : how 
many cords of wood did it require at $3| per cord to pay for it? 

67. How many barrels of flour at $6| per barrel, must be 
given in exchange for 45 tons, 15 cwt. 20 lbs. of coal, at $7^ 
per ton? 

68. A goldsmith sold a tankard for £12, 8s., which was 5s. 
4d. per ounce, and agreed to take as many yards of silk as 
there were ounces in the tankard : how many yards did he 
receive ? 

69. Bought 432 sheep at $2} apiece, for which I paid 144 
barrels of flour : what was the flour per barrel ? 

^70. If 15 yards of domestic flannel are worth 25 yards of 
muslin, how many yards of flannel are worth 15 yards* of 
muslin ? 

71. A market-woman bought 10 dozen oranges at the rate 
of 3 for 4 cents, and then exchanged them for eggs at the 
rate of 4 for 5 cents : how many eggs did she receive ? 

72. If 15 lbs. of pepper are worth 26 lbs. of ginger, how 
many pounds of ginger must be given for 195 lbs. of pepper? 

78. If 11 boys can earn as mucb as 5 men, how many boys 
e&n earn as much as 145 men? 
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74. How much cotton at $7.50 per hundred, mnst be given 
for 176 tons, 10 cwt 15 lbs. of floor, at $2.25 per hundred? 

75. How much soap at 10| cents a pound, must be given 
for 17 cwt. 10^ Ibe. of potash at ^i oents a pound? 

76. Three men, A, B^ a^ C join in an adventure; A puts 
in $200; B, $300 ; and G, $400 ; and they gain $72: how much 
is each man's share of the gain ? i 

Analysis,— The whole sum invested is $200 +$300 +$400= 
$900. Now, since $900 gain $72, $1 vnll gain ^^ of $72 ; and 
$72-s-900=$.08. Again, 

If $1 gains 8c., $200 will gain $200 x .08=$16, A's share. 

"1 " 300 *' 800x.08= 24, B's " 

" 1 " 400 " 400 X .08= 32, C's " 

Or, we may reason thus: since the sum invested is $900, 
A's part of the investment is fJ^J, which is equal to f ; 

300 U C( 3 . 

400 C( (( 4 . 

A must therefore receive f of $72 (the gain) =$16 
B " " I of 72 « =24 

u . « . 4 of 72 " = 82 

Pboof. — ^The whole gain is . . . $72. (Ax. 11.) 

298t When two or more individuals associate themselves 
together for the purpose of carrying on a joint business, the 
union is called a partnership or copa/rtnership. 

Obs. The proeeas by whieb examples like the last one are commonly solved, is 
called Partnership^ or FeUowahip. 

77. A and B entered into partnership ; A furnished $400, 
and B $500 ; they gained $300 : how much was each man^s 
share of the gain ? 

78. A, B, and G hired a farm together, for which they paid 
$175 rent ; A advanced $75 ; B, $60 ; and 0, $40. They raised 
250 bushels of wheat: what was each man^s share? 

79. A, B, and together spent $1000 in lottery tickets. A 
put in $400 ; B, $250 ; and 0, $350 ; they drew a prize of $1500 : 
how much was each man's share ? 

80. A, B, 0, and D fitted out a whale ship ; A advanced 
$10000; B, $12000; 0, $;5000; and D, $8000; the ship 
brought home ^000 bbld. of oil: what was each man's share ? 
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81. A, B, and G lormed a partnership; A famished $900; 
B, $1500; and 0, $1200; they lost $1260: what was each 
man's share of the loss ? 

82. X, Y, and Z entered into a joint specnlation, on a capi* 
tal of $20000, of whioh X furnished J5000 ; Y, $7000 ; and Z 
the balance ; their net profits were $5000 per annum : what 
was the share of each ? 

83. A bankrupt owes one of his creditors $300; another 
$400 ; and a third $500 ; his property amounts to $800 : how 
much can he pay on a dollar ; and how much will each of his 
creditors receive? 

JV«te.— The floltttion of this example is tbe sama in principle as that of 
example sevenly-Bixth. v- ^ 

299i A hanhrupt is a person who i& insolvent, or unable to 
pay his just debts. 

Obs. Examples like the preceding one are, sometimes arranged under a rule 
called Bankruptey, 

84. A bankrupt owes $2000, and his property is appraised, 
at $1600 : bow much can he pay on a dollar? 

-85. A man failing in business, owes A $156.45 ; B $256.40 ; 
and C $360.40 ; and his effects are valued at $317 : how much 
will each man receive ? 

86. The whole effects of a man failing in business amounted 
to $3B60, he owed $35600 : how much can he pay on a dollar ; 
and how much will B receive, who has a claim on him of 
$5000? 

87. A man died insolvent, owing $55645 ; and his property 
was sold at auction for $2850 : how much will his estate pay 
on a dollar ? 

88. How much can a bankrupt, who has $6540 real estate, 
and owes $56000, pay on a dollar ? 

300* It often happens in storms and other casualties at sea, 
that masters of vessels are obliged to throw portions of their 
cargo overboard, or sacrifice their ship and crew. In such 
cases, the law requires that the loss shall be divided among 
the owners of the vessel and cargo, in proportion to the amount 
of each one^s property at stake. 

The process of finding each man's loss, in such instances, is 
called General Average. 

23 
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Obs. The opentton ts tbe same as that in solving qaeatkms in bankniptej 
and partoenhip. 

89. A, B, and freighted a sloop with flour fnom Kew YoA 
to Boston; A had on board 600 barrels; B, 400; and O, 200. 
On her passage 200 barrels were thrown overboard in a gale, 
and the loss was shared among the owners according to the 
quantity of flour each had on board : what was the loss of 
each? 

90. A Liverpool packet being in distress, the master threw 
goods overboard to the amount of $10000. The whole cargo 
was valued at $72000, and the ship at $28000 : what per cent 
loss was the general average ; and how much was A's loss, 
who h^d goods aboard to the amount of $15000 ? 

91. A coasting vessel being overtaken in a gale, the master 
was obliged to throw overboard part of his cargo, valued at 
$15500. The whole cargo was worth $85265, and the vessel 
$17000: what per cent, was the general average; and what, 

twas the loss of the master, who owned J of the vessel f ^^ 
92. A farmer mixed 15 bushels of oats worth 2 shillings per 
Qshel, with 6 bushels of corn worth 4 shillings per bushel: 
what is the mixture worth per bushel ? 

Solution. — 15 bu. at 2s.=309., value of oats. 
6 bu. at 4s.=20s., value of com. 
20 bu. mixed 60s., value of whole mixture. 

Now, if 20 bu. mixture are worth 50s,, 1 bu. is worth ^^ ^^ 
60s., which is 2is., the answer required. 

Peoop. — 20 bu. X 2Js.=50s. the value of the whole mixture. 

93. A miller has a quantity of rye worth 6s. per bushel, and 
wheat worth 9s. per bushel ; he wishes to make a mixture of 
them which shall be worth 8s. per bushel : what part of each 
must the mixture contain ? 

Analysis. — ^The difference in their prices per bushel is 3s.; 
hence, the difference in the pric^e of 1 third of a bushel of each 
is Is. Now, if 1 third of a bushel is taken from a bushel of 
rye, the remaining 2 thirds will be worth 4s. ; and if 1 third 
of a bushel of wheat, which is worth 3s., be added to the rye, 
the mixture will be worth 7s. Again, if f of a bushel is taken 
from a bushel of rye, the remaining third will be worth 2s., 
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and if f of a bnehel of wheat, which is worth 6s., be added to 
the rye, the mixture will be worth 8s. ; therefore ^ of a bushel 
of rye added to f of wheat, will make a mixture of 1 bushel, 
which is worth 8 shillings ; consequently the mixture must be 
j rye and f wheat ; or 1 part rye to 2 parts wheat 

Proof. — Since 1 bushel of rye is worth 6s., J bu. is Worth \ 
of 6s., or 2s.; and as 1 bu. of wheat is worth 9s., f bu. is worth 
f of 9s., or 6s. ; and 6s. + 2s. = 8s. 

Obs. If we make (he difTerenoe between the leas price and the price of the mix* 
ture, the numerator, and the difference belween the prices of the commodities to 
be mixed, the denominator, the fraction will express the part to be taken of the 
higher priced article ; and if we place the dlAireooe between the higher price 
and the price of the mixture over the same denumioator, the fraction will ex- 
press the part to be taken of the lower priced article. 

94. A goldsmith has a quantity of gold 16 carats fine, and 
another quantity 22 carats fine ; he wishes to make a mixture 
20 carats fine : what part of each will the mixture contain ? 

Ans. I of 16 carats fine, and ^ of 22 carats fine. 

301 • Examples requiring a mixture of commodities of dif- 
ferent values, like the last three, are commonly arranged under 
the rule of Alligation. 

• 

Osfl. Alligation is usually divided into medial and alternate. The 02d exam* 
pie is an intttaiice of Medial Alligalion; the 93d and 94th are instauces of Alter- 
nate Alligation. Questiuns in the latter very seldom occur in practical life. 

95. A grocer mixes 50 pounds of tea worth 4 shillings a 
pound, with 100 lbs. worth 7s. a pound, what is a pound of 
the mixture worth ? 

96. A milk- man mixed 80 quarts of water with 120 quarts 
of milk, worth 5 cents per quart : what is a quart of the mix- 
ture worth ? 

97. A farmer made a mixture of provender containing 80 
bushels of oats, worth 25 cents per bushel ; 10 bushels of peas, 
worth 75 cents per bushel, and 15 bushels of corn, worth 50 
cents per bushel : what is the value of the whole mixture ; and 
what is it worth per busheli 

98. An oil-dealer mixed 60 gallons of whale oil, worth 31 J 
cents per gallon, with 85 gallons of sperm oil, worth 90 cents 
per gallon : what is the mixture worth per gallon ? 

09. A grocer had three kinds of sugar, worth 6^ 8.^ ^^'^ ^^ 
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OMits per potmd ; he mixed 112 lbs. of the first, 150 lbs. of the 
second, and 175 of the third together : what was the mixture 
w#rth per pound 1 

100. A goldsmith melted 10 oz. of gold 20 carats fine, with 

8 oz. 22 carats fine, and 4 oz. of alloy : how many carats fine 
was the mixture ? 

101. If 4 men reap 12 acres in 2 days, how long will it take 

9 men to reap 86 acres ? 

Aivalym, — ^If 4 men can reap 12 acres in 2 days, 1 man can 
reap | of 12 acres in the same time ; and \ of 12 acres is 3 
acres. But if 1 man can reap 3 acres in 2 days, in 1 day he 
can reap \ of 3 acres, and ^ of 3 is 1^ acre. Again, if 1\ ao'e 
requires a man 1 day, 36 acres will require him as manj" days 
as 1^ is contained times in 86 ; and 86h-1|=24 days. ]^ow 
if 1 man can reap the given field in 24 days, 9 men will reap 
it in ^ of the time ; and 24-^9=2f. 

Ans. 9 men can reap 36 acres in 2f days. 

Obb. This and similar examples are usually placed under Ckmipoimd Propor- 
tion, or ** Double Rule of Three.'» 

102. If 7 men can reap 42 acres in 6 days, how many men 
will it take to reap 100 acres in 5 days ? 

103. If 14 men can build 84 rods of wall in 3 days, how long 
will it take 20 men to build 300 rods ? 

104. If 1000 barrels of provisions will support a garrison of 
75 men for 3 months, how long will 3000 barrels support a 
garrison of 300 ? 

105. If a man travels 320 miles in 10 days, traveling 8 hours 
per day, how far can he go in 15 days, traveling 12 hours per day ? 

106. If 24 horses eat 126 bushels of oats in 3*6 days, how 
many bushels will 82 horses eat in 48 days ? 

107. A lad returning from market being asked how many 
peaches he had in his basket, replied that |, ^, and | of them 
made 52 : how many peaches had he? 

ATialysis.—ThQ sum of i J, and |=||. (Art! 127.) The 
question then resolves itself into this : 52 is -fj of what num- 
ber ? Now if 52 is jj, ^ is ^ of 52, which is 4 ; and |f is 
4x12=48. u47W. 48 peaches. 

Proof.— J of 48 is 24 ; J is 16 ; and { is 12. Now, 24+16 

+ 12=52. 

''" ■, 
\ 
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ffi« This and similar examples are commonly placed under 
the Rule of Position, < 

Obs. The sh6rtest.aDd eiksiest method of solying them ia l)y Anolysis, V 

108. A farmer lost \ of his sheep by sickness; J were 
destroyed by wolves ; and he had 72 sheep left : how many 
bad he at first? 

109. A person having spent | and \ of his money, finds he 
has $48 left : what had he at first ? 

110. After a battle a General found that \ of his army had 
been taken prisoners, | were killed, ^ Had deserted, and he had 
900 left : how many had he at the commencement of the action ? 

111. What number is that J and J of which is 84?. 

112. What number is that \ and ^ of which being added to 
Itself, the sum will be 110 ? 

113. A certain post stands ^ in the mud, { in the water, and 
10 feet above the water : how long was the post ? 

114. Suppose I pay $85 for | of an acre of land : what is 
that per acre ? 

115. A man paid $2700 for ^^ of a vessel ; what is the whole 
vessel worth ? 

116. A gentleman spent \ of his life in Boston, | of it in 
New York, and the rest of it, which was 80 years, in Phila- 

. delphia : how old was he ? 

117. What number is that J of which exceeds f of it by 10? 

118. In a certain ^hool J of the scholars were studying 
arithmetic, \ algebra, ^ geometry, and the remainder, which 
was 18, were studying grammar: how many scholars were 
there in the school ? 

119. A owns \ and B Jg of a ship ; A's part is worth $650 
more than B's : what is the value of th& ship ? 

120. In a certain orchard \ are apple trees, | peach trees, ^ 
plumb trees, and the remaining 15 were cherry trees: how 
many trees did the orchard contain ? 

121. What will 567 yds. of sarcenet cost, at 33 J cts. per yardj 

Analysis. — ^The price 33 1 cents is an aliquot part Operation. 
of $1, viz : ^ of a dollar. Now if the price were 8)567 
$1 per yard, it is plain that the cost of the whole $189 Ans, 
would be as many dollars as there are ya/rds. 
But the price per yard is | of a dollar ; consequently the cost 

23* 



282 AKALT8I8. [SxCT. XL 

of the whole must be 1 third as many dollars as there are 
*yards. And J of 567 is 189. Therefore 567 yards of sarcenet, 
at 83 J cents per yard, ^ill cost $189. 

122. What cost 680 tons of chalk, at 10 siiillings sterling 
per ton ? 

Suggestion. — ^The price 10s. is an aliqiLot part of £1, (208.) 
and is equal to £^ sterling. Therefore the cost will be 1 half 
as many pounds sterling as there are tons of chalk. 

303« The method of solving questions by aliquot parts^ is 
often called JPracticey from the circumstance that business men 
)>ractice it. 

The term prcLctice^ however, conveys no idea of the nature 
of the operation, nor of the principles upon which it is based^ 
and is falling into disuse. 

Obs. If the price itself is not an aliquot part of $1, or £1, &c., it may be di- 
vided into aliquot parts of $1, or £lf or into such parts as are aliquot 
parts of each other. Thus, 87^ cts. is not an aliquot part of $1, but 87^ ct8.= 
5U -1-25+ 12^ CIS. Now 50 cts.=$i^ ; 25 cts.=$i ; and 12^ cts.=$^. Or thus : 50 
ets.:s:$i^, 25 cts.=i^ of 50 cts., aiid 12^ cls.=:i of 25 cts. 

.Vote.— For Tables of aliquot parts of $1, Xl, Is., &c., see p. 149. 

Aliquot parts of Federal Money, 

128. What will 968 bushels of com cost, at 62j^ cents per 

bushel ? 
Analysis, — 62 J cents=50+12J cents; but 50 cts.=$J, and 

12| cents=$|. Now if the price were $1 per bushel, the cost 

would be $968. Hence, 

At 50 cts., the cost would be | of $968, which is $484 
At 121 cts., « " I of $968, " 121 

Therefore, at 50+121 cts., the cost must be $605 

' 124. What will 1268 baskets of peaches cost, at 25 cents a 

basket ? 

125. What is the cost of 480 yds. of ribbon, at 6 J cts. per yard ? 

126. What cost 750 bushels of ^potatoes, at 33 J cents per 
bushel? 

127. What cost 860 barrels of cider, at 66f cents per barrel t 

128. What cost 1564 Grammars, at 87| cents apiece? 

129. What cost 1875 Histories, at 65 cents apiece ? 
ISO, What cost 2160 Geographies, at 84 cents apieo«t 
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Aliquot parts of Sterling Money » 

131. What cost 720 bushels of corn, at 2 shillings and 6 
pence per bushel? 

Suggestion,— 2i^,%di,=£\\ and 720x|=£90. Ans. 

132. At 10s. 6d. per barrel, what will 350 barrels of mack- 
erel come to ? 

133. At 17s. 6d. apiece, what will 540 hats come to ? 

134. What cost 33750 sheep, at 6s. 8d. apiece ? 

Aliquot parts of New York currency, 

303«a. Notwithstanding the law requires accounts to be 
kept in Federal Money, a large amount of retail business is 
still done in the denominations of the old State currencies. 

135. What will 766 Arithmetics cost, at 4s. apiece? 

Ob8. In N. Y. carrency 8s. make $1 ; therefore 48.=$|. ^ns. $383. 

The answers to the following example*, in which the prices are given in N. Y« 
and N. £. currencies, are required in Federal Money. 

136. What cost 1360 knives, at 2s. 8d. apiece ? * 

137. What cost 1760 brooms, at Is. apiece ? 

138. At 2s. apiece, what will 968 melons cost ? 

139. At 3s. a pair, what will 848 pair of gloves come to ? 

140. At 5s. 4d. a yard, what cost 1875 yards of balzorine ? 

141. At 68. a pair, what will 2163 pair of slippers coat? 

142. At 4s. 6d. a bushel, what cost 1942 bu. of wheat? 

143. At Is. 4d. apiece, what will 1673 inkstands cost? 

144. At 5s. 3d. apiece, what will 1386 brushes costi 

145. What cost 1068 caps, at 6s. 6d. apiece? 

146. What cost 2960 lbs. of flax, at 2s. 8d. per pound? 

AUquotpanrts of New England Ourreney, 

147. What cost 861 pails, at 28. apiece? 

Obs. In N. E. cur. 6s. make $1, therefore 2s.=$J. Ana, S87. 

148. What cost 840 chairs, at 3s. apiece ? 

149. What cost 1360 melons, at Is. 6d. apiece? 

150. At 4s. a bushel, what will 1124 bu. of apples cost? 

151. At 4s. 6d. apiece, what will 972 thermometers cost? 

152. At 58. 3d. a pair, what cost 1372 pair of shoes ? 
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304« In the preceding examples, the quantity is a simple 
number, and the price is an aliquot pa/rt^ or is easily separated 
into aliquot parts. Bat questions in which the quantity^ and 
those in which the price and quantity both are compowd 
numbers, may also be solved by aliquot parts. 

153. Cost 8 cwt 2 qrs. 15 lbs. venison, at £2, 5d. 6d. per cwt. ? 

^ £2, 5s. 6d., ppce of 1 cwt. 
8 



2 qrs. 2 



10 lbs. 
5 lbs. 



1 

I 

2 



18, 


4, 





" " 8 cwt. 


i; 


2, 


9 


" « 2 qrs. 


0, 


4, 


6| 


« « 10 1bs.=iof2qr8. 




2, 


8^ 


" " 51b3.=Jofl01b8. 



Ans. £19, 13s. e/^d. 

164. Cost 3 cwt. 2 qrs. 12| lbs. raisins, at $12.40 per cwt. ? 
/i55. Cost 9 cwt. 1 qr. 10 lbs. cheese, at $10.60 per cwt. ? 

156. Cost 12 cwt. 3 qrs. 5 lbs. sugar, at $9,356 per cwt. ? 

157. Cost 21 cwt. 1 qr. 10 lbs. tobacco, at $17.20 per cwt. ? 

158. Cost 85^ cwt. 2 qrs. 20 lbs. honey, at $21.84 per cwt. t 

159. Co«t 43 tons, 4 cwt. 1 qr. coal, at $6.25 per ton? 

160. Cost 52 tons, 5 cwt. 2 qrs. hay, at $17.30 per ton ? 

161. Cost 260 tons, 2 cwt. 1 qr. iron, at 45.60 per ton ? 

162. Cost 45 yds. 2 qrs. 1 na. satin, at $1.34 per yard ? 

163. Cost 84 yds. 1 qr. 2 na. cloth, at 7.90 per yard ? 

164. Cost 45 acres, 2 B. 20 rods land, at $24.20 per acre ? 

165. Cost 63 acres, 1 B. 10 rods land, at $43.64 per acre? 

166. Amount of wages for 5 yrs. 6 m. 10 d., at $384 a yr. ? 

167. Amount of salary for 16 yrs. 4 m. 15 d., at $1872 a yr. ? 

168. Bent of a house 6 yrs. 3 m. 5 d., at $864 a year? 

169. Cost 64 cwt. 1 qr. 10 lbs. of rice, at £2, 6s. 4d. per cwt. t 

170. Cost 94 cwt. 2 qrs. 5 lbs. figs, at £3, I7s. 3d. per cwt. ? 

171. Cost 17 tons, 5 owt. 2 qrs. wool, at £6, 15s. 7d. per ton ? 

172. Cost 35 hhds. 9 gals. 2 qts. wine, at £16, 8s. 3d. per hhd.? 

173. 'Cost 87 hhds^ 7 gals. 1 qt. oil, at £17, 9s. 7d. per hhd.? 

174. Cost 139 yds. 2 qrs. 1 na. cloth, at 19s. 5^d. per yard? 

175. Cost 295 bu. 2 pks. 4 qts. wheat, at$1.18| per bu.? 

176. Cost 165 A. 2 Bt 10 r. land, at $76.37^ per acre ? 
/177. Cost 5268 quills, at 6 J cents per dozen ? 

/1 78. Cost 15263 oranges, at $3| per hundred? 
>&79. Cost 25570 cucumbers, at $12^ per thousand ? 



^ 
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SECTION XII. 

RATIO AND PROPORTION 

AsT. 305« Ratio is that relation hettoem twommbers iohieh 
is expressed Jyy the qvotibnt of the one dvoided hy the other, 
Thns, the ratio of 6 to 2 is 6-t-2, or 3 ; for 3 is the quotient of 
6 divided by 2. 

S06« The two given numbers thus compared, when spoken 
of together, are called a couplet; when spoken of separately, 
they are called the terms of the ratio. 

The ^st term is the antecedent; and the Zew^, the con^ 
seqtient. 

307« Ratio is expressed in two ways : 

Mrsty in the form of a fraction, making the antecedent the 
numerator^ and the consequent the denominator. Thus, the 
ratio of 8 to 4 is written | ; the ratio of 12 to 8, -*/, &c. 

Second, by placing two points or a colon ( : ) between the 
numbers compared. Thus, the ratio of 8 to 4, is written 8:4; 
the ratio of 12 to 3, 12 : 3, &c. 

Obs. I. The expressiona }, and 8 : 4 are aqaivaleiitko each other, and one may 
be exchanged for the (^her at pleasure. 

2. The English mathematicians put the antecedent for the numerator and the 
eonflequent for the denominator, as above; but the French put the consequent 
for the numerator and the antecedent for the denomhiator. The English metibod 
appears to be equally BimplCi and is claimed to be the most in accordance with 
reason. 

3. In Older that o(»crete numbers may hftTO a ratio to each other, they must 
necessarily express objects so far of the same nature, that one can be properly 
said to be egtuU to, or greater, or leas than the other. (Art. 89.2.) Thus a foot 
has a ratio taar yard ; for one Is three time* as long as the oUier ; but a foot has 
not properly a ratio to an hoar, for one cannot be said to be loiter or shorter 
than the other. 



QuKST.— 305. What is ratio? 306. What are the two given numbers called 
when spoken of together 1 What, when spoken of separately ? 307. In how 
many ways is ratio expressed 1 What is the'&rst 1 The second 1 Obs. Which 
of the terms do English mathematicians put for the numerator? Which do the 
French 1 In order that concrete numbers may have a ratio to each other, what 
kind of objects must they expreaa 1 
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308< A direct ratio is tliat which arises from dividing the 
antecedent by the consequent, as in Art. 805. 

309« An inverse or reciprocal ratio, is the ratio of the re- 
ciprocals of two numbers. (Art. 89. Def. 9.) Thus, the 
direct ratio of 9 to 3, is 9 : 8, or f ; the reciprocal ratio is ^ : ^, 
or J4-J=J; (Art. 139;) that is, the consequent 3, is divided 
by the antecedent 9. 

JVote.— Tbe term tm«er««, ^gnifles imverted. Hence, 

A reciprocal ratio is expressed hy inverting the fraction tohich 
expresses the direct ratio ; or when the notation is hypointSy hy iu' 
verting the order of the terms. Thus, 8 is to 4, inversely, as 4 to 8. 

309«a. A simple ratio is a ratio which has but one arUece- 
dent and one consequent, and may be either direct or inverse ; 
as 9 : 3, or ^ : |. 

310« A compound ratio is the ratio of the products of the 
corresponding terms of two or more simple ratios. Thus, 

The simple ratio of 9 : 8 is 3 ; 

And " "of 8: 4 is 2 ; 

The ratio compounded of these is 72 : 12 = 6. 

Obs. 1. A compound ratio is of the same nature as any other ratio. The term 
ratio is used to denote tlie origin of the ratio in partlcalar cases. 
3. A compound ratio is equal to the product of the einaple ratios. 

Ex. 1. What is the ratio of 14 to 7 ? Ans. 2. 
2. What is the ratio of 3 to 7 ? Ans. f 
8. What is the ratio of 10 to 2 ? 16 to 4? 18 to 9 ? 24 to 
8? 80to6? 25to6? 27to9? 40to8? 56to7? 84tol2? 
4. What is the ratio of 9 to 13 ? 10 to 17? 21 to 48? 

Required the ratio of the following numbers : 

6. 63 to 7 11. 11 to 66 17. 15 lbs. to 8 lbs. 
'6. 90 to 15 12. 12 to 84 18. 21 lbs. to 7 lbs. 

7. 120 to 12 13. 15 to 105 7 19. 35 bu. to 5 bu. 

8. 117 to 13 " 14. 21 to 168 $ 20. 84 yds. to 12 yds. 

9. 168 to 24 V 15. 33 to 132 21. 96 gals, to 24 gals. 
. 10. 266 to 38 • 16. 46 to 184 ^ 22. 75s. to 15s. ^ 

Qdbst.— 308. What is a direct mtio ? 309. What is an inverse or reciprocal 
ratio? How is a reciprocal ratio expressed by a fraction 1 How by poiotsl 
309ut. What is a simple ratio ? 310. What is a c<Mnpouad ratio 1 Obs. Dues ii 
diflbr in its nature ih>m other ratios 7 
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« 

23. What is the ratio of £1 to lOs. ? 

JVote.—£l is 208. The question then is simply this : what is the ratio ot JiO 
to lOs. ? Ans. 3. 

24. What is the ratio of £2 to 6s. ?g Of £3 to 12s. ^^- 

31 It From the definition of ratio and the mode of express- 
ing it in the form of a fraction, it is obvions that the ratio of 
two numbers is the same as the value of a fraction whose nu- 
merator and denominator are respectively equal to the antece- 
dent and consequent of the given conplet; for, each is the quo- 
tient of the namerator divided by the denominator. (ArtB. 
110, 305.) 

Obs. From the principles of fractions already established, we may, thereforo, 
deduce the {oWowing general principles respecting ratios. 

312« To multiply the antecedent of a couplet Jyy any num^ 
her^ multiplies the ratio by that number ; and to divide the ante- 
dent^ divides the ratio : for, multiplying the numerator, multi- 
plies the value of the fraction by that number, and dividing 
the numerator, divides the value. (Arts. Ill, 112.) 

Thas, the ratio of 16 : 4 is. 4 ; 

The ratio of 16 x 2 : 4 is 8, which equals 4x2; 

And the ratio of 16-r-2 : 4 is 2, " " 4-^2. 

S13« To multiply the comequent of a couplet hy a/ny nwmher^ 
divider the ratio l/y that number ; and to divide the consequent^ 
multiplies the ratio ; for, multiplying the denominator, divides 
the value of the fraction by that number, and dividing the de- 
nominator, multiplies the value. (Arts. 113, 114.) . 

Thus, the ratio of 16 : 4 is 4 ; 

The " 16 : 4 X 2 is 2, wliioh equals 4-f-2 ; 

And " 16:4-f-2is8, " " 4x2. 

314t To multiply or divide both the antecedent and conse-* 
quent of a couplet by the sam>e number^ does not alter the ratio ; 
for, multiplying or dividing both the numerator and denomi- 



Qhkst.— 311. What is the ratio of two nmnbers equal to ? 312. What is the 
effect or multiplying the antecedent of a couplet by any number? Of dividing 
the antecedent 1 How does this appear ? 313. What is the effect of multiply- 
ing the consequent by any number? Of dividing the consequent? Whyt 
314. What is the effect of multiplying and dividing both the anteoedenfc and oon* 
sequent by the same number ? Why ? 
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% 

nator by the same nnmber, does not alter the valne of the 
fraction. (Art. 116.) 

Thus, the ratio of 12 : 4 is 3 ; 

The " 12x2: 4x2 is 8; 

And " 12-5-2 : 4-5-2 is 3. 

315« If the two numbers compared are sgimlj the ratio is a 
Unit or 1, and is called a ratio o/eqiuiUty, Thus, the ratio of 
6 X 2 : 12 is 1 ; for the value of |f =1. (Arts. 117, 121.) 

SlCt If the antecedent of a couplet is greats than the con- 
sequent, the ratio is greater than a unit^ and is called a ratio 
of greater inequality. Thus, the ratio of 12 : 4 is 8 ; for the 
Talue of -^^=3. (Art. 117.) 

31 7« If the antecedent is less than the consequent, the ratio 
is less than a unit^ and is called a ratio of less inequality. 
Thus, the ratio of 3 : 6 is J, or i ; for |=i (Art. 120.) 

Obs. 1. The direct ratio of two fractions which have a common nwnerator^ is the 
Bame as the reciprocal ratio of their denominators. Thtis, the ratio of | : } 
is the same as |^ : |, or 8 : 4. 

3. The ratio of two fraction* which haye a common denominator) is the samo 
as the ratio of their numerator*, Thas, the ratio of ^ : ^ is the same as that of 
8:4, yiz:8. Hence, * 

c 

317<a. The ratio of any two fractions may be expressed in 
whole numbers, by rednciug them to a common denominator, 
and then using the numerators for the terms of the ratio. 
(Art. 814.) Tims, the ratio of | to ^ is the same as 3% : ^, or 6 : 2. 

25. What is the direct ratio of 8 : 9, expressed in the lowest 
terms ? What the inverse ratio ? 

Ans, J ; and ^-4-^=8. (Arts. 808, 809.) 

26. What is the inverse ratio of 4 to 12 ? Of 6 to 18 ? Of 
9to24? Of21to25? Of40to56? 

27. What is the direct ratio of 15s. to £2 ? Of 13s. 6d. to 
£1? Of £2, 10s. to £3, 5s.? 

28. What is the direct ratio of 6 inches to 3 feet ? 

29. What is the direct ratio of 15 oz. to 1 cwt. ? ^ 

QtTKST. — 315. When the two numbers compared are equal, what is the ratio? 
WhiU is it called ? 316. When the antecedent is greater than the consequent, 
what is theratio? What is it called 1 317. If the uitecedaiit te toss than tte 
ooQBfiqueut, what is the ratio T WhatisHeallad? 
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PROPORTION. 

318* Proportion is an equality of ratios. Thus, the two 
ratios 6 : 3 and 4 : 2 form a proportion ; for 5=3- 

Ob8. The terms of the two couplets, or the numbers of which the pro- 
portion is composed, are called prt^ortwiuUt, 

8t9« Proportion may be expressed in two ways. 

Mrst^ by the sign of equality (=) placed between the two 
ratios. 

Secondy by four points or a double colon ( : : ) placed between 
the two ratios. Thus, each of the expressions, 12 : 6=4 : 2, and 
12 : 6 : : 4 : 2, is a proportion, one being equivalent to the other. 

Obs. The latter expression is read, " the ratio of 12 to 6 equals the ratio of 

4 to V* or simply, " 12 is to 6 as 4 is to 2/' 

320< The number of terms in a proportion must at least be 
/our^ for the equality is between the ratios of two couplets^ and 
each couplet must have an antecedent and a consequent. 

There may, however, be a proportion formed from three 
numbers^ for one of the numbers may be repeated so as to form 
two terms. Thus, the numbers 8, 4, and 2, are proportional ; 
for the ratio of 8 : 4=4 : 2. It will be seen that 4 is the con- 
sequent in the first couplet, and the antecedent in the last. It 
is therefore a mean proportional between 8 and 2. 

Obs. L In this case, the number repeated is called the nudMo ttmi or mmm 
j^rcfffrtional between the other two numbers. 
The last term is called a tJUrd proportionid to the othw two nombera. Thnf 

5 is a third proportional to 8 and 4. 

2. Cars nrust be taken not to confound propatiion with nOio, la a simple ratio 
there are bat f too terms, an antecedent and a cooseqoeot ; whereaa In a propor- 
tion there must at least be four terms or two eoupltts. (Arts. 305, 318.) 

Again, one ratio may be greater or less than another; the ratio of 9 to 3 is 
greater than the ratio of 8 to 4, and less than 18 to 2. One proportion, on the 
other hand, cannot be greater or less than another ; for equality does not adtnit 
of degrees. 



QuBSTv— 318. What is proportion 1 Obs. What are the numbers of which a 
proportion is composed, called? 319. In how many ways Is proportion ex- 
pressed ? What is the first ? The second ? 320. How many terms must there 
be in a proportion? Why? Can a proportion be formed of three numbers? 
How? Will there be four terms in it? Obs, What is the number repeated 
called ? What Is the last term called in such a case ? What is the difference 
between proportion and ratio? .. 

T.P. 10 



? 
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321 • 1\i^ first and last terms of a proportion are called the 
extremes ; the other two, tlie means. 

Obs. Homologous terms are either the two antecedents, or the two conseqaentB. 
Analogous terms are the antecedeot aud cousequeut of the same couplet. 

322« Direct proportion is an equality between two direct 
ratios. Thus, 12 : 4 : : 9 : 3 is a direct proportion. 

Obs. In a direct proportlM, the first term has the same raUo to the seccmd, as 
the third has to the fourth. 

S23« Inverse or reciprocal proportion is an eqaality between 
a direct and a reciprocal ratio. Thus, 8:4::}:^;or8isto4, 
reciprocally, as 8 is to 6. 

Obs. In a reciprocal or inverse proportion, the first term has the same ratio to 
the second, as the fourth has to the third. 

324« Jffour numbers are jyroportional, the product oftheeX' 
tremes is equal to the product of the means. Thus, 8 : 4 : : 6 : 3 
is a proportion : for }=$. (Art. 818.) 

Kow 8x3=4x6. 

Again, 12 : 6 : : ^ : ^ is a proportion. (Art. 823.) 

And 12 X 1=6 x \. 

Obs. I. The truth of this proposition may also be illustrated thus: 
The numbers 3 : 3 : : 6 : 9 are obviously propinrtionaL ( Art. 318.) 
For 1=5. (Art. 120.) Now, 

Multiplying each ratio by 37, (the product of the denomiutora,) 

2x27 6x27 
The proportion beeomes — «^=— 5— (Art 284. Ax. 6.) 

Divldf ng both the numerator and the denominator of the first oocplet by 3 ; 
(Art. 116 ;) or canceling the denominator 3, and the same fhctor in 27 ; (Art 136;) 
also canceling the 9, and the same factor in 27, we have 3 x 9=6 x 3. But 3 kdA 
9 are the extremes of the given proportion, and 3 and 6 are the means ; hence, 
the product of the extremes 3 x 9=6 x 3, the product oi the means. 

S. Conversely, if the product of the extremes is equal to the product of the 
means, the four nnmberaare proportional ; and If the products are not equal, the 
Bumben are not proportionaL 

325« Proportion is divided into Simple and Compound, ^ 

Quest.— 331. Which terms are the extremes? Which the means? Obs. What 
are homologous terms? Analogous terms? 333. What is direct proportion 1 
Oha. In direct proportion what raU<^ has the first term to the second ? 323. What 
fs inverse proportion ? Ohs, What ratio has the first term to the second in this 
case? 324. If four numbers are proportional, what is the product of the ex- 
tremes equal to? Oha. If the product of the extremes is equal to the product of 
the means, what is true of the four numbers ? If the products are not eqaalf wbtft 
iff irue <A the nomben ? 335. Into what is proportion divided ? 
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SIMPLE PROPORTION. 

»• Simple Pboportion is cm equaUiy between two gimple 
ratios. It may be either direct or inverse. (Art. S09.a.) 

If four numbers are in proportion, we have seen that the 
product of the extremes is equal to the product of the means. 

Hence, if the product of the means is^divided by one of the 
extremes, the quotient will be the other extreme; and if the pro- 
duct of the extremes is divided by one of the means, the quO' 
tient will be the other mean. For, if the product of two factors 
is divided by one of them, the quotient will be the other fac- 
tor. (Art. 291.) 

Take .the proportion 8 : 4 : : 6 : 3. 

Now the product 8 x 3-f-4=6, one of the means ; 

So the product 8 x 8-7-6=4, the other mean ; 

Again, the product 4 x 6-^8=8, one of the extremes ; 

And the product 4 x 6-^3=8, the other extreme. Hence, 

326<a. ffany three terms of a proportion are given^ thefcmrth 
fnay he found ly dividing the product of two of them by the othvr 
term, 

Ob8. Simple Proportion is often called the /2u/e of Thrte^ from the circnm- 
Btance that three terms are g^ven to find a fourth. In the older arithmetics, it Is 
also called the QtAden Rule. But the flict that these names convey no idea of 
the nature or object of the rule, seems to be a strong ot^ectioa to their use, not to 
Bay a sufScient reason for discarding them. 

£x. 1. If the first three terms of a proportion are 4, 6, 8, 
what is the fourth term ? 

Suggestion. — Since 6 and 8 are Op&ratum. 

the two means, we divide their pro- . 4 : 6 : : 8 : to 4th term, 

duct by 4, which is one of the ex- _8 

tremes, and the quotient is the 4)48 

other extreme or 4th term. 12 Ans. 

PE00F.--4 X 12=6 X 8. (Art. 324. Obs. 2.) 



QuKST.— 326. What Is simple proportion ? If the product of the means is dl* 
vided by one of the extremes, what will the quotient be ? If the product of Che 
extremes is divided by one of the means, what will the quotient be ? 3Q6m, When 
three terms of a proportion are gi?en, how is the fourth found 1 Oha, What is 
■Imple proportion ollen called? 
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2. If 12 bblfl. of flour cost $72, what will 4 bbls. cost, at the 
same rate ? 

Suggestion. — ^It is evident 12 bbls. have the same ratio to 
4 bbls., as the cost of 12 bbls. ($72) has to the cost of 4 bb]&, 
which is required. That is, 

12 bbls. : 4 bbls. : : $72 : to cost of 4 bbls. 

4 

12)288 
$24 Ans. 

Obs. 1. Tt will be noticed that we placed the given number of doUara for the 
third term. This we did because the answer reqalred is dollars. 

2. We placed the «matf«r of the other two numbers for the aeeond term, and the 
larger for ihb first, becaaae 13 bbls. will cost more than 4 bbls. ; and therefoie 
the tauwvr mast be amaUer than the tMrd term. 

327« From the preceding illustrations and principles, we 
deduce the following general 

RULE FOR SIMPLE PROPORTION. 

I. Plaee that number for the third term, which is of the same 
hind as the anstoer required'. 

II. Then, if by the nature of the question the arvswer must "be 
greater than the third term, place the greater of the other tv>o 
nuTT^ersfor the second term ; hut if it is to be less, place the lest 
of the other two nwnbers for the second term, and the other for 
thefirst. 

III. Finally, multiplying the second and third terms together, 
divide the product by the first, and the quotient will he the an* 
swer in tfie same denominaUon as the third term. 

PsooF. — Multiply thefirst term and the ansiser together, and 
if the product is equal to the product of the second and third 
terms, the worh is right. (Art. 824.) 

Obs. 1. If the flrst and second terms are compound numbers, they must be 
reduced to the lowest denomination mentioned in either. 



QuBST.— -337. in arrangii^ the terms in simple proportion, which number do 
you place for the third term ? How arrange the other two numbers T Having 
elated the question, how is the answer found? Of what denomination is the an- 
swer? How is simple proportion proved 1 Obs. If the first and second term 
contain diiferent denominations, how proceed? 
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When the third term contains different denominations, it must also be reduced 
(o the lowest denoininaiion mentioned in it. 

2. The process of arranging the terms of a question for solution, or putting it 
into the form of a proportion^ is called stating die question, 

3. After Rolvingthe fuilowing examples by proportion, it will be on excellent 
exercise for the pupil to solve them by analysis, (Art 396.) 

Demonstration. — 1. The reason for placing that number, which is the same 
kind as the answer, for the third term, instead of the second, is twofold : 

Firsts this number, in many cases, has no ratio to the first term ; consequently, 
it is absurd to place it for tlie second term. (Art 307. Obs. 3.) 

Sfcondf this arrangement of the terms of a proportion, avoids the necessity of 
what is called the Rule of. Three Inverse. 

2. 1'he reason for placing the greater of the other two numbers for the second 
term, when the answer is greater than the third term, arises from the fact, 
that the first term of a proportion has the same ratio to the aecondy which the 
third has to the/ourtA or answer; consequently, if the answer is greater than 
the third term, the second term must be greater than the^r^t ; and if the answer 
is less than the third term, the second must be less than the flrst 

3. The reason that dividing the product of the second and third terms by the 
flrstjgives the answer^ is because the product of the means is equal to the pro- 
duct of the extremes ; and if the product of two numbers is divided by one of (he 
numbers, the quotient will be the other number. (Arts. 291, 324.) 

3. If 6 men dig a cellar in 12 days, how many men will it 
take to dig it in 4 days ? 

Sttggestion. — ^Since it will require Statement 

more men to dig the cellar in 4 days 4 d. : 12 d. : : 6 m. : Ans. 
than it will to dig it in 12 days, we ^ 

put the larger number of days for 4)72 

the second term, and the smaller An8, 18 men. 
for the first term. 

4. If 6 yards of broadcloth cost 80 dollars, how much will 
20 yards cost? 

6. If 8 bbls. of flonr cost $40, what will 15 bbls. cost ? 

6. If 16 lbs. of tea cost $12, what will 41 lbs. cost? 

7. If 12 acres of land produce 240 bushels of wheat, how 
much will 67 acres produce ? 

8. If a man can travel 400 miles in 15 days, how far can he 
travel in 9 days ? 



Quest. — When the third term contains different denominations, what is to be 
done ? Wtiat is meant by stating the question ? Dem. Why place that number 
fur the third term which is the same kind as ther answer ? Why place tlie greater 
of the other two numbers for the second term, when the answer is greater than 
the third term? How does it appear that dividing tke product of the second 
and third terms by the first will give the answer? 

24* 
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SIMPLE PROPORTION' BY CANCELLATION. 

9. If &3 barrels of beef cost $504, what will 7 barrels cost? 
Suggestion. — Having stated the ques- bbia. bbis. doiia. 

tion, we cancel the factor 7, which is ^9 ' t • • 504 : Ans. 

coinmoQ to the first and second terms 9 : 1 

khen proceed as before. 504 -r 9 =$5 (J. Ans. 

Proof. — ^$ :K :: 004 : $$, Hence, 

338« When the first term has factora common to either of 
the other two terms. 

Cancel the /actors which are common, tJien proceed according 
to the rule above. (Arts. 92. 136.) 

Pkoof. — Place the armoerfor the fourth term, then cancel aU 
the factors common both to the means and extremes^ and if the 
work is right, none will be left. 

Obs. 1. The question should be stated, before eancelinff ihe common faetora. 
2. VVljei) ilie leruis are of diffuiunt denomiiidliuos, the reduction of them may 
Bometiuies bu siioittiaed by Ciiiuel'l alien. 

10. U 12 yds. of lace cost£l, what will 1 qr. of a yard cost! 
Suggestion. — Mill- yJ^. qr. £. 

tiply tlje7i>«aerm by 12X4:1::1X 20x12: Ans. 
4 to reduce it to quar- 
ters, and the tkird T^en 5l?!!2<£?=6 pence. Ans. 
terra by 20 and 12, ■i^Xrf 

to reduce it to pence. 

Proof ltx4 : 1 : :lXt0X^t : $- 

11. If 6 men can build a wall in 86 days, how long will it 
take 18 men to build it? 

12. If 10 quintals of fish cost $36, how much will 17 quin- 
tals cost ? 

13. If a ship has water sufficient to last a crew of 26 men 
for 8 mouths, liow loug will it last 15 men ? 

14. If 12 lbs. sugar cost $1, how much will 84 lbs. cost? 

QuKST.— S^. When tbo first term has factors common to either of the oiber 
two terms, how may the operattoa bt shortened 1 How peore simple prop6^ 
tion by cancellation f 



Art. 328.] proportion 295 

16. If 15 lbs. lard cost $1.16, how much wOI 80 lbs. cost ? 
16. If I of an acre of laud cost £?, how much will J of an 
acre cost? 

Operation, 
Suggestion.— 8ta,tQ the qnestion as in Acre. Acre. x. 
whole numbers, then inverting the first ^ . ^ . . 3 . a 
term, which is a divisor, cancel the 8 * 8 * 7 * °*' 

Actors common to the ntimerators and ^ 1l S ^3 ^ 

— ^ _ y _ z= £— ^ns 
denominators, and the result £f, is the 5 $ f 6 ' 

answer required. 



Sometimes it may be more convenient Or thus, 5 
to arrange the terras of the fractions on $ 

each side of a perpendicular line, as in ' H 

division of fractions. Ans.\£^. 



t 
3 



Xfe If ^ of a hogshead of molasses cost $28, how much will 
16 hogsheads cost? 

^. If 2J yds. of broadcloth cost $18, what will 27 yds. cost ? 

A^, If 6 acres and 40 r&ds of land cost $125, how much will 
26 acres and 120 rods cost ? 

^. If 15 yds. of silk cost £4, 10s.,what will 75 yds. cost? 
%1, If a railroad car goes 35 m. in 1 hr. 45 min., how far 
will it go in 3 days ? 

^. If 4| lbs. of chocolate cost 93., what will 22i lbs. cost ? 

^. If 35f lbs. of butter.cost $4, what will 15^ lbs. cost? 

M' If 84 lbs. of cheese cost $5f , what will 60 lbs. cost ? 

ja5. If I of a ship is worth $6000, how much is y«^ of her 
worth ? 

^. If 4^ bu. of wheat make 1 barrel of flour, bow many 
barrels will 84 bu. make ? 

^27. If the interest of $1500 for 12 mo. is $90, what will be 
the interest of the same sum for 8 mo. ? 

^,^. If a tree 20 ft. high, casts a shadow 80 ft. long, how long 
will be the shadow of a tree 60 ft. high? 
^^9^, How long will it take a steamship to sail round the 
globe, allowing it to be 25000 miles in circumference, if she 
sails at the rate of 3000 miles in 1% days ? 
4^0. How many acres of land can a man buy for $840, if he 
pays at the rate of $56 for every 7 acres ? 
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?1. How much will 86 cwt. of iron cost, at the rate of $91 

fo:-l,3cwt.? 

;^2. At the rate of $46 for 6 cwt. of beef, bow mncb can be 
bought for $9801 
. S3. If 9 ounces of silver will make 4 tea spoons, bow many 
spoons will 25 pfcunds of silver make ? • 

34. If 16 tons of wool are worth $90000, how much is 5 
cwt. worth ? 

85. If 6^ yds. of cloth are worth $27|, how much are 50| 
yards worth ? 

.86. If 60 men can bnild a house in 90 J daysj how long will 
it take 16 men to bnild it ? 

87. A bankrupt owes $25000, and his property is wortii 
$20000 : how mnch can he pay on a dollar ? 

88. At 7s. 6d. per week, how long can a man board for 
£24,108.? 

b9. What cost 94 tons of coal, if 141 tons cost £S5 ? 

40. What cost 291 yds. of cambric, if 18 yds. cost £8, 
6s.8|d.? 

41. What cost 8 lbs. of raisins, at £6, 7s. dd. per 100 lbs.? 
42.. If 20 sheep cost £87, 12 Js., what will 311 cost? 

43. At 7s. 6d. per ounce, what is the value of asilyerpitcber 
weighing 9 oz. 18 pwt. 8 grs. ? ^ 

44. If 406 yards of linen cost £69, 7s. 6d., what will 243 
yards cost? 

45. If A can saw a cord oi wood in 6 hours, and B in 9 
hours, how kmg will it take both together to saw a cord ? 

46. A cistern has 8 cooks, the first of which will empty il 
in 10 min. ; the second, in 15 xxiin. ; and the third, in 80 min. r 
how long win it take all of them together to empty it ? 

47. A man and a boy together can mow an acre of grass in 
4 hours; the man can mow it alone in 6 hours; how long 
will it take the boy to mow it ? 

48. If 265.6 yards of cloth cost £678^ 15s. 6^^., hoW mudi 
will 123.4 yards cost? 

49. What co8t.6f ounces of silver, at 12s. 8d. per ounce? 

50. If -,\ of a ship cost £273 J, wjiat is /,- worth ? 

51. Wl I at will 49y\ yards of v«ivet Qoat^ if 7| yards eosX 
£7, 18a. 4dJ 
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62. If £100 of bank stock is worth £9&J, what is £862, Ss. 
7Jd. of stock worth ? 

y 53. If you pay £37, 10s. per ton for iron, at what rate must 
you sell it to gain the price of 1 ton on 15 tons ? X 

^4. What will be the rent of 35 acres, 2 roods, 10 y. of land,* 
if 46 acres, 3 roodis, 14 r. are worth £50-1 /g^ #.^ ^/ 

.55. If a landlord deducts f on a shilling tonis tenant, what 
will be the deauction on £76, 3s. 4Jd. ? 

>56. If \ and iV ^ A pasture cost £4, 10s.» what will the 
whole pasture cost ? - 

^7. Bought 840 applet at the rate, of 10 for a penny, and 
240 more, at 8 for a penny : if I sell them at 36 for 4d., shall I 
gain or lose by the operation ? 

/58. If 27 tons, qrs. 15iibs. of coalcost $217.83, what will 
119 tons, 1 qr. 10 lbs. come to? r- / 

/ 59. If a horse can travel 18 m. 8. fur. 25 rods in 3 hours, 
40 min., how far can he tcavel in 48| hoars ? 

/ 60. If \\. of a melon: cost $|^, what will ^ cost ? ^ , 

/61. If ^J of a cord of wood cost £,\l^ what will f§ oefr? ^^ 

/'62. A joctey bought a* horse for $125, and sold him for 
$162^ : what per cent, did he make ? 

63. A man bought a house for $7265 : for how much musi 
he sell it to gain 15| per cent; ? 

'\. A man bo^ht 175 bbls. of beef, at $9,621- per bara^ 
u sold it at a lose of 7f per cent; : how much did he lose ? 

: j. If tbo interest of 4675.25 is $55.62$ for 1 year, how 
i h will bfe the interest c^ $2868.85 ? 

]|6. A iBaarpayB;$J[565.50 intereet^anauaUy, which is 7 per 
cent, on his inde^<}ness.: how mucl^ does, he owe ? 
y67. A iOierQl)ant paid $45265 ad valorem diifies, which was- 
23| per cent, on the goods he imported; what.was the value 
of the goods ?' 

^8. Aif^ia0ulator sold a house 16 per cent, less than cost, 
and theii^bj^Ajost $ 5te ; if he had kept it 1 day longer he could 
have sold % tk as to make 15 per cent. Ho w tnuch did the 
house c«jst, and what could he have got by keeping %% 
y6f>. What im:st be the ki.gth of a board which is 9J in. wide, 
to niake a ttqum^e foot ? 

70; If 87| yds. carpetting If yard wid§ will cover a floor, 
Eow many yards l yd. wide will it take to oovei: vU 



i 
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COMPOUND PROPORTIOK 

. 829* CoMPOTJin> Proportion is an equality between a 
compound ratio and a simple one, (Ai*t8. 309.a„ 310.) 

Thus, 8:4) ,^ ^ . 

Into 6 • 3 1 • » ^® * compound proportion. 

That is, 8x€:4rX8::12:8; for, 8x6x8=4x8x12. 

Ob8. Compound proportion is sometimes called Double RiUeef Tkru^ andii 
ehiefly ai>pUed to (he solation of examples ^hich would require pm or man 
statements ia simple proportion. 

Ex. 1. If 4 men can earn $24 in 6 days, how much can 8 
men earn in 10 days ? 

Suggestion, — We place the $24, Operation, 

which is the same kind as the answer, 4m. : Bra. ) ^^a An*? 
for the third term. We then take 6d. : lOd. f ' * *^*:^°s- 
the other numhers in pairs, two of a 24 x 8 x 10=1920, 

kind, and arrange eaoli pair accord- ^ o=z4. 

ing as the answer would be greater "^^^^ ^^^QA^f ti"^^* 
or less than the third term, if it de- ^^^^' ®^ ^'^"^rs. 
pended on this pair alone. Thus, since 8 men will earn more 
than 4 men, we place the larger for the second term and the 
smaller for the first, as in simple proportion. Again, since the 
given men can earn more in 10 days than in 6 days, we place 
the 10 for the second term and 6 for the first. Finally, we di- 
vide the product of all the numbers standing in the 2d and Sd 
places of the proportion, by the product of those standing in 
the first place, and the quotient is the answer. 

JVote.— 1. The learner wUI observe, that it is not the ratio of 4 to 8 alonet nor 
that of 6 to 10, which is equal to the ratio of 34 to tb»aiiewer, aa ifc.is sometimes 
stated ; but it Is the ratio compounded of 4 to 8 and 6 to 10, which is equal to the 
ratio of 24 to the answer. Thus, 4 x 6 : 8 x 10 : : 34 : 80, the answer. 

2. A compound proportion, when stated as above, is read, ** the ratio of 4 into 
6 is to 8 into 10 as 24 to the answer." 



QvisT.— 339. What is compound proportion? Obs. To what is it ehisfly 
Bppli9dt WkatiiUMmaUnM«aU»iY 
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830* From the preceding illustrations and principles, wfr 
derive the following general 

RULE FOR COMPOUND PROPORTION. 

I. Place that number tohieh isqfthe same hind ae the armoer 
required for th^ third term, 

II. Then tahe the other nwmbere in pairs^ or two of a hindy 
and arrange them as in simple proportion. (Art. 327.) 

III. Finally, multiply together aU the numbers in the second 
and third terms, divide the result by the product qf those in ths 
first term, and the qtiotient wiU be the fourth- term or ansioer 
required. 

Proof. — Multiply the answer into all the first terms or on- 
tecedents of the several couplets, amd if the product is equal to 
the product of the second and third terms, the worh is right 
(Art. 824.) 

Ob8. 1. Among the given numbers there is but one which is of the same kind 
as the answer. This is sometimes called the odd term, and must always ba 
placed for the third term. 

2. Questions in compound proportion maybe solved hyAntdyais; also by 
Simple Proportion^ by maicing two or more separate statements. 

It will be an excellent exercise fbr the pupil to solve the following examples 
by each of these methods. 

1. If 5 men can mow 20 acres of grass in 4 days, working 
10 hours per day, how much can 8 men mow in 6 days, work- 
ing 12 hours per day ? 

Operation. 
5 m.: 8 m. 1 Acr«k 8x5x12x20=9600. 

4d. : 5 d. V::20:An8. 6x4x10=200. 

10hr,:12hr. ) 9600-^200=48 acres, ^n«. 

2. A man having agreed to build a wall 27 rods long, found 
that 12 men had bailt only 9 rods of it in 6 days : how many 
men must be employed to build the remainder in 4 days ? 

QuBST.-^SSO. In stating a question in compound proportion, which number 
do you put for the third term 1 How arrange the other numbers 1 Having 
stated the question, how is the answer found? Howls compound proportion 
proved ? Obs, Among the given numbers, how many are of the same iciud as 
tb« answw t How may questions in compound proportion be solved by simplo 
pfopoctlonl ....... 
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COMPOUND PROPORTION BY CANCELLATION. 

3. If 8 men can dear 80 acres of land in 63 days, working 
10 honrs a day, how many acres can 10 men clear in 72 days, 
working 12 hours a day ? 

Having stated the question, can- Statement, 

eel all the factors in the Jirst 8 m. : 10 hk i Acres, 

terms which are common to the ^^ ^* • ^^ ^« / • : 80 : Ana. 

second or thdrd terms. ^^ ^'- ' ^^ ^^' J 

8X63X10 "■ 0X0^X^0 -~~^^^ ^ ^^' 

1 

331 1 Hence, when the j'^r«* terms have factors common to 
the second or third terms. 

Cancel the factors which are common^ then proceed according 
to the rule above, (Art. 830.) 

Proof. — Place the answer for the fourth term, cancel all the 
factors in the Jirst and fourth terms, which are common to the 
second and third terms ; if the work is right, i^enewill remain, 

Obs. Instead of plncing points between the first and second terms, it is some- 
times more convenient to put a petpeudicuiar line between tbem as in divisioa 
of fractions. (Art. 140.) This will bring ail the terms, whose product ia to be 
the dividend on the right of the line, and those whose product is to form the di- 
visor, on the left. In this case the third term should be placed below the second 
terms, with tbe sign of proportioa ( : :) before it, to show its originy and its relaf 
lion to the answer. 

4. If a man can walk 192 miles in 4 days, traveling 12 hours 
a day, how far can he go in 24 days, traveHng 8 horns a day? 

• The product of the an- 
tecedents, 4x12, has the 
same ratio to the product 
of the consequents, 24 x 8, 
as 192 has to t^e Ans. Ans, \ 192X2X^=768 m. 

5. If 8 men can make 9 rods of wall in 12 days, how many 
men will it require to make 36 rods'in 4 days? Ans, 9G in... 





Opetation, 


^d. 


24 d. 2 


It hr. 


$ hr. 2 




::192 miles. 



QUEST.--331. When the first terras have fHctors common to the eeciind j;n'I 
UiJrd terms, how proceed 1 How prove couipQuud proporiioa by cancel laiiuu i 
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I 

^. If 5 men make 240 pair of shoes in 24 days, how many 
men will it require to make 800 pair in 15 da-v^ ? 

JJ, If 60 lbs. of njeat will supply h men 16 days, how long 
Will 72 lbs. last 24 men ? f 

/6r. If 12 men can reap 80 acres of wheat in 6 days, how long 
will it^take 25 men to reap 200 acres ? 
y 9. If 18 horses eat 128 bushels of oats in 82 days, how many 
bushels will 12 horses eat in 64 days? 

*^0. If 8 men can build a wall 20 ft. long, 6 fL high, and 4 
ft. thick, in 12 days, how long will it take 24 men to build one 
«00 ft. long, 8 ft. high, and 6 ft. thick? 

11. If 8 men reap 3&' acres in 9 cTrys, working 9 hours per 
day, how many men will it take bO reap 48 acres in 12 days, 
working 12 hours per day % 

A2. If $100 gain $6 in 12 months, how long will it take $400 
togain$18T~ ^;m. 9 mos. 

/IS. If $2(|0 gain $12 in 12 m., wl^at will $400 gain in 9 m.? 

^4. If 8 men spend £32 in 13 weeks, how much will 24 men 
spend in 62 weeks I 

15. If 6 men can dig a drain 20 rods long, 6 feet deep, and 
4 feet wide, in 16 day8,'w0rkiiig 9 hours each day, how many 
days will it take ^4 men to dig a drain 200 rods long, 8 feet 
deep, arid 6 feet Wkl©, working 8 hours per day ? 

^16. If S lbs., of yarn will make 10 yards of dbthd^ yard 
wide, how many .pounds will be required to make a piece 100 
yards long, and 1 J yd. wide? 

t1. A general wished to remove 80000 lbs. of provision from 
a forLrestt 4u 9 da}-*, and it was found that in 6 days X© horseu 
had carriedawiiy bi^tlS tonsi how many horses woidd be re- 
quired to carry the reni^juder iu 3 days? ' ^ 

,18. If a man travels 130;^iles in s'days, when the days 
are 14 hours long, how long will it take, him lo travel 390 
inilcs when the days are 7 1k)bi"s long? * 

19. If Uje^rice of 10 oz. of breaH is od., when corn is 4s. 2d. 
]tor biisbeJ, >vHlat luust be paid ioi* 3 lbs. 10 oz. whe^ corals 58, 
bd. per bushel? 

J.'o. If 6 journeymen make 132 pair of boots "in 4J weeks, 
tf'« .king 5^ days a week, and 12J^ours per dny, how many pair 
n •• 18 men make in 13^ weeks, Working 4^ days per week, 
rud 11 hours per day? 
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SECTION XIIL 

DUODECIMALS. 

Abt. 83S* DuoDBOiMALS are a species of compound numben^ 
the deM>minationi of which increase and decrease uniformly in 
a twelvefold ratio. Its denominations a,re/eet, inches or primes, 
seconds, thirds, fourths, fifths, &c, 

jVote.— The term duodecimal is derived from the Latin numeral dwtdedm^ which 
Bigniflei twelve* 



TABLE. 








mak< 


3 1 third, 




marked '" 


(( 


1 second, 




u 


It 


t( 


1 inch or 


prime. 


(( 


in, or* 


(t 


1 foot, 




(C 


A 



12 thirds 

12 seconds 

12 inches or primes 

Hence, 1' ^-^ of 1 foot. 

i"=T50t l'uL,or^oi ,\of lft.=yJyof 1ft. 
1'"=^ of 1", or -jL of ^ of -jL of 1 ft.=p^, of 1 ft. 

Obs. The accents need to diatingaiah the different denonkinations below feety 
tee called Indieee, 

333* Duodecimals are added and subtracted in the same 
manner as other compound numbers. (Arts. 168, 169.) 

1. Add together 15 ft. 6' 9"; 20 ft. 7' 8"; 11 ft. 8' 6" and 
41 ft, T' 3'\ Ans, 89 ft. 6' 1". 

2. Add together 21 ft. 8' 7" ; 43 ft. 4' 8" ; 18 ft. 8' 9". 
8. Add together 46 ft. 2' 1"; 68 ft. 6' 3"; 79 ft 5' 10". 
4. Add together 93 ft. 5' 4" ; 69 ft. 4' 6" ; 84 ft. 9'. 4". 
6. Add together 68 ft. 3' 9"; 89 ft. 8' 7'; 94 ft. 8' 3". 

6. Add together 173 ft. 8' 9"; 241 ft. 6' 5"; 476 ft. 9' 10". 

7. From 46 ft. 5' 7" subtract 19 ft. 8' 10". Ans. 26 ft. 8' 9^'. . 

8. From 78 ft. 4' 5" subtract 36 ft. 6' 8". 



Quest.— 333. What are duodeciinals 1 What are its denominattona ? JVMe. 
What is the meaning of the terra duodecimal? Repeat the Tab]e. Obs. What 
Bie the accents called which are used to distinguish the different dcnominatioiisl 
333. How are duodecimals added and subtracted 1 
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9. Kfrom a board measuring 19 ft. you take 7 ft. 6' 6", how 
much will be left? 

10. What is the sum and difference of 28 ft. 5' and 43 ft. ? 

11. What is the sum and difference of 68 ft. 4' 6" and 51 ft. f 
12 What is the sum and difference of 125 ft.- 8' 5'' and 108 ft. 

9 4"? 

MULTIPLICATION OP DUODECIMALS. 

334* Duodecimals are principally applied to the measure- 
ment of surfaces and solids, (Arts. 153, 154.) 

Ex. 1 , How'many square feet are there in a board 8 ft. 9 in. 
long, and 2 ft 6 in. wide ? 

Suggestion. — We first multiply each de- Operation,, 

nomination of the multiplicand by the 8 ft. 9' length, 
number of feet in the multiplier, beginning 2 ft. 6' width, 
at the right hand. Thus, 2 times 9' are 17 ft. 6' 
18', equal to 1 ft. and 6'. Set the 6' under 4 ft. A! ^ " 
inches, and carry the 1 ft. to the next pro- 21 ft. lO 6". Ans, 
duct. 2 times 8 ft. are 16 ft., and 1 to 
carry makes 17 ft. Again, since 6'=^ of a ft., and 9'=^ of 
a ft., 6' into 9' is yVc o^ a ft. =64", or 4' and 6". Write the 6" 
one place to the right of inches, and carry the 4' to the next 
product. Then 6' or -^^ of a foot multiplied* into 8 ft.=ff of 
a ft., or 48' and 4' to carry make 52' ; but 52' =4 ft. and 4'. 
Now adding the partial products, the sum is 21 ft. 10' 6". 

Ob8. It will be seen from thia operation, that feet multiplied into feet, prodaoe 
feet; feet into inches, produce inches; inches into inches, produce seconds ; and 
in each case the product of any two factors has as many accents as the factors 
have. Hence, 

335* To find the denomiTuUior^ of the product of any two 
factors in duodecimals. 

Add the indices of the twofacUyrs together^ and the sum will 
he the index qf their product. 

Thus, feet into feet, produce feet; feet into inches, produce 



Quic6T.»334. To what are duodecimals chiefly appli^f 335. How find the 
denomination of the product in duodeciraala ? What do feet into feet produce ? 
Feet into uiches 1 Feet into seconds ? Whiat do inches into inches produce? 
inches in to th irds ? Inches into fourths 1 Seconds into seconds ? Seconds into 
thirds? Seconds into eighths ? Thirds into thUxis ? Thirds into sixths 1 
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inches; feet into seconds, prodnoe seconds; feet into thirds, 
produce thirds, &c. 

Inches into inches, produce seconds; inches into seconds, 
prodnce thirds ; inches into fourths, produce fifths, &c. 

Seconds into seconds, produce fourths ; seconds into thirds, 
produce fifths ; seconds into sixths, produce eighths, &c. 

Thirds into thirds, produce sixths ; thirds into fifths, pro-^ 
dnce eightlis ; thirds into sevenths, produce tenths, &c. 

Fourths into fourths, product eighths ; fourths into eighths, 
prodnce twelfths, &c. 

A'«te.— The foot to considered the unity and has no index. « 

For the explanation of the apparent cbntradiction involved inmaltiplytng fett 
hy feet, &c^ see Higher Arithmetic. (Artl 516. Oba. 3.) 

336t From these illustrations we have the following 

RULE FOR MULTIPLICATION OP DUODECIMALS. 

I. Place the several terrM of the multiplier under the cot' 
responding terms of the multiplicand. 

II. Multiply each term of the multipliea/nd by each term of 
the n^ultiplier separately^ beginning with the lowest denomina- 
tion in the muUiplicamd^ and the highest in the multiplier^ and 
write the fwst figure of ea/ih partial product one or more places 
to the rights under its corresponding denomination, (Art 835.) 

III. Fmally^ add the several partial products together^ carry- 
ing Ifor every 12 both in multiplying and adding^ and the sum 
wiU be the answer required, 

Obs. 1. It is sometimes asked whether the inches in duodecimals are liaearj 
equate^ or cubic. The answer is, they are neither. An inch is 1 twelfth of a foot. 
Hence, In measuring surfaces an inch is ^^ of a egtiare foot ; that is, a surface 1' 
foot long and 1 inch loide. In measuring solids, an inch denotes ^ of a enbie 
foot. In common language, these inches are called lumber tncAef , or carpenters* 
inches. 

2. Mechanics, and surveyors of wood and lumber, in taking dimensions of 
their work, lumber, &c., often call the inches a fractional part of a foot, and 
then find the contents in feet and s^ fraction of a foot. Sometimes inohes are re- 
garded as decimals of a foot. 



Qua ST.— 336. What is the rule for multiplication of duodecimals 1 Oba. What 
kind of inches are thuse spoken of in measuiing surfaces by duodecimalB 1 In 
measuring Solids? In common language what are they called ? 
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2. How many square feet are there in a board 18 feet 9 
inches long, and 2 feet 6 inches wide ? 

8. How many square feet are there in a board 14 feet 10 
inches long, and 11 inches wide? 

4. How many square feet in a gate 12 feet 5 inches wide, 
and 6 feet 8 inches high? 

6. How many square feet in a floor 16 feet 6 inches long, 
and 12 feet 9 inches wide ? 

6. How many square feet in a ceiling 58 feet 6 inches long, 
and 25 feet 6 inches wide ? 

7. How many square feet are there in a stock of 6 boards 
17 feet 7 inches long, and 1 foot 5 inches wide ? 

8. How many feet in a stock of 10 boards 12 feet 8 inches 
long, and 1 foot' 1 inch wide ? 

9. How many cubic feet in a stick of timber 12 feet 10 inches 
long, 1 foot 7 inches wide, and 1 foot 9 inches thick ? 

10. How many cubic feet in a block of marble 8 feet 4 inches 
long, 2 feet 6 inches wide, and 1 foot 10 inches thick ? 

11. How many cubic feet in a load of wood 6 feet 7 inches 
long, 3 feet 5 inches high, and 3 feet 8 inches wide ? 

12. How many feet in a load of wood 7 feet 2 inches long, 
4 feet high, and 3 feet wide ? 

13. How many feet in a load of wood 9 feet long, 4 feet 3 
inches wide, and 5 feet 6 inches high ? 

14. How many feet m a pile of wood 100 feet long, 5^ feet 
high, and 4 feet wide ? 

15. How many feet in a pile of wood 150 feet long, 8^ feet 
high, and 5 feet wide ? 

16. How many cubic feet in a wall 40 feet 6 inches long, 5 
feet 10 inches high, and 2 feet thick ? 

17. How many solid feet in a vat 10 feet 8 inches long, 7 
feet 2 inches wide, and 6 feet 4 inches deep ? 

18. How many bricks 8 inches l6ng, 4 inches wide, and 2 
inches thick, are there in a wall 20 feet long, 10 feet high, and 
li feet thick? 

19. How much will the flooring of a room which is 20 feet 
long, and 18 feet wide come to, at 6} cents per square foot? 

20. How much will the plastering of a wall 16 feet square 
•ome to, at 12^ cents per square yard ? 
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INVOLUTION. 



Art. 387t Involution m the process of finding any power of 
a number by multiplying it into itself, 

338* A POWER is the product a/rising from multiplying a 
number into itself. Thus, 3 x 3 = 9 , Here 9 is the second power 
of 3. Again, 3 x 3 x 3=27 \ and 27 is tlie third power of 3, &c. 

339* Powers are divided into different orders ; as the fir»% 
second^ thirds fourth^ fifth power^ &c. They take their name 
from the number of times the given number is used as & factor^ 
in producing the given power. 



3 yards. 



1 



Ob8. I. The original number is called the first 
power. Strictly spealdng, it is not a potoer^ but 
a root. (Art. 344.) 

3. The second power of a number is called the 
square ; because the area of a square is obtained 
by multiplying one aide into itself, or using it n 
twice 08 a fuctor. Thus, if the side of a square is 
3 yards, then 3 x 3=9 yards, its area ; and 3x3=* 
8, the second power of 3. (Art. 153. Obs. 3.) 



3. The third power of a number is also called 
the cube^ (Art 154.) because the solidity of a cu- 
bical body is obtained by multiplying one side 
into itself twice^ or using it three tiines as a ^ 
ftetor. Thus, if the side of a cube is 3 feet, then J 
3 X 3 X 3=27 ft. ils solidity ; and 3 x 3 x 3=27, the ec 
third power oi 3. (Art. 154. Obs. 3. ) 

4. The/otcr<A power of a number Is called the 
Hqiutdrate, 



■^■^^^M^^^^ ^^^H 



3 X 3=9 yards. 
3 feet. 

"21 




3x3x3=27 ft. 



QuKST.— 337. What is involution? 338. What is a power? S.'iO. How ore 
powers divided? From what do they take their namel Obs. What is said Id 
be the first power? What is the second power called? The third 1 The fourth 1 
What isthe square of 2? Of 3? 4 1 5? 6? 7? 8? 9? 10? 11? 12? Whatfslbe 
4u\}e of SI 37 41 51 What is the fourth power of 2 7 3 1 The fifOi power of 2 1 
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340# Powers are denoted by a small figure placed above tbe 
given number, at the right hand. 

This figure is called the index or exponent^ and shows how 
many times the given, number is employed as a factor to pro- 
duce the required power. Thus, 

The index of the first power is 1 ; 

The index of the second power is 2 ; 

The index of the third power is 8 ; 

The index of the fourth power is 4; &o. That is, 
2* =2, the first power of 2 ; 
2'=2x2, the square, or 2d power of 2; 
2'=2 X 2 X 2, the cube, or 3d power of 2 ; 
2*=2 X 2 X 2 X 2, the biquadrate, or 4tii power of 2 ; 
2*=2 X 2 X 2 X 2 X 2, the fifth power of 2. 

Ob8. The index of the first power isx^ommouly omitted ; for 2^=2. 

1-10. Express the third power of 6. The fourth power of 
12. The square of 16. The cube of 20. The fourth power 
of 25. The fifth power of 72. The sixth power of 100. The 
tenth power of 500. The 15th power of 786. 

Silt To involve a number to any required power. 

Multiply the given number into itsejfy till it is taken as a 
factor as many times as there are units in the index of the power 
to, which the number is to be raised, (Art. 339.) 

Ob9. 1. The number of multiplieations in raising a number to any giyen power, 
is one less than (he indtixof the required power. Thus, the square of 3 is writ- 
ten 3^, and 3 x 3=9, tbe 3 is taken twice as a factor, but there is but one multipli* 
cation. 

2. A Fraction is raised to a power by involving both the numefiitor and denom- 

inatory or multiplying the fraction into itself. Thus, the square of f l8^x|=^. 
Mixed numbers may be reduced to improper fractions, or the common fraction 
be reduced to a decimal, then raised to the required power. 

3. All powers of 1 are 1 ; for 1 x 1 x 1 x 1, &.c.=l. 

4. If two or more powers are multiplied together, their product is that power 
whose index is the sum of the Indices of the factors. Thus, 2 x 2=4, the 2d pow^ 
er of 2; and 4 X 4=16, the 4ih power of 2; and 16 x 16=256, the 8th power 2. 



duBST.— 340. How are powers denoted? What is this figure colled 7 What- 
does it show ? What is the index of the first power 1 Of the second ? Thud 1 
Fourth? Fifth? Sixth? 341. How is a number involved to any required 
power? Obs. How thany multiplications are there in raising a ntunbertoa 
given power? How is a fraction raised to a power? A mixed number? What 
are all powers of 1 ? If two or moro powers are multiplied together, what power 
is the product? 
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Agyio, the second power into the third prodaoes the Jifth power; the f north 
into the ff thy the ninth power, &c. 

11. What is the square of 24? 

Common Operation. Analytic Operation. 

24 24=2 tens or 20 +4 units. 

24 24=2 tens o r 20+4 units. 

96 80 + 16 

48 400 + 80 



576 Am. And 400 + 160 + 16=576. 

It will be seen from the analytic operation that the square 
of 20+4 contains the square of the first part, viz: 20x20= 
400, added to twice the product of the two parts, viz : 20 x 4+ 
20x4=160, added to the square of the last part, viz: 4x4= 
16. Hence, 

342i The square of any nurnber which conmts of two Ji^ures^ 
is equal to the square of the tens^ added to twice the product of 
the tens into the units, added to the square of the units, 

.Obs. 1. The product of any two factors cannot have more figures than both 
factors, Dor but one less than both. For example, take 9, tbe greatest number 
which can be expressed by one figure. (Art. 7.) And (9)*, or 9 x 9=81, has two 
figures, tbe s&me number which both factors have. 99 is tbe greatest number 
which can be expressed by two figures ; and (99)^, or 99 x 99=9801, lius four fig- 
ures, the same as both factors have 1 

Again, 1 is the smallest number expressed by one fi$;ure, and (1)*, or 1 x 1=1, 
has but one figure less than both factor::. 10 is the smallest number which can 
be expressed by two figures ; and (10)*, or 10 x 10=100, has one figure less than 
both factors. Hence, 

2. ^ny square number cannot have more figuris than double the number of the 
root or first potoer^ nor but one less. 

3. A cube cannot have more figures than triple the number of the root or first 
poioer^ nor but two less. 

12. What is the square of 45? 60?, 75? 100? 540? 

13. What is the cube of 5 ? Of sV 10 ? 12 ? 60 ? 

14. What is tlie fourth power of 3 ? Of 4 ? 16 ? 20 ? 

15. What is the fifth power of 2 ? Of 3 ? 4 ? 5 ? 6 ? 

16. What is the square of i ? Of J? ^? f? J? |? 

17. What is the cube off? Of J? Of?? Of^J? 

18. What is the square of 2|? Of 3J ? 5f ? lof? 



Quest.— 342. What is the square of any number consisting of two figures 
equiil to? O.'s. lUtw nmuy figures wro llieie in th« product of any two fhctorsf 
liotv miii3y Hgiiics will lilt' square of a uuiuber contuiu ? The cube? 
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19. What is the square of 1.6 ? Of 8.25 ? Of 10.25 ? 

20. What is the cube of .5 1 .05 ? .005 ? .0005 ? .00005 ? 

21. What is the 4th power of 2.5 ? 5.01 ? 20.02 ? 45.1 ? 

22. What is the 8d power of j\ ? f 1 1 ^ ? fiJ ^ 

23. What is the cube of 115f ? 228}^? 463 J? 

24. The 5th power of .045 ? 25. The 12th power of .007 ? 
26. The 20th power of 5 ? 27. The 30th power of 4? 
28. The 40th power of 3 ? 29. The 61st power of 2 ? 

EVOLUTION. 

343* EvoLTTTiON is the process of finding the root of a given 
number hy resolving it into equal factors. 

344* The BOOT of a number is a faetor^ which being multir- 
pUedinto itself a certain number of times, mil produce that 
number. Thus, 2 is a root of 4, because when multiplied into 
itself, it produces 4. So 3 is a root of 27, because 3x3x8 =27. 

Ob8. The numJier of times the root must be taken as a factor to produce the 
given number, is denoted by the name of the root. Thus, when it is said that 2 is 
the 4th root of 16, the name of the root shows that 2 must be taken 4 times as a 
factor to produce 16 ; and 3 x 2 x 2 x 2=16. 

345i Evolution is the opposite of involution. (Art. 337.) 
One is finding a power of a number by multiplying it into itself ; 
the other is finding a root by resolving a number into equal 
factors. 



Roots. 


1 
1 
1 


2 

4 

8 


3 

9 
27 


4 
16 
64 


5 


6 

36 

216 


7 

49 

343 


8 

64 

512 


9 

81 

.729 


10 


11 


12 


Squares. 


25 


JOG 


121 


144 


Cubes. 


125 


1000 


1331 


1738 



Obs. 1. Powers and roots are therefore correlative terms. If one number is n 
fower of another, the latter is a root of the former. Thus, 27 is the cube of 3 ; 
and 3 is the cube root of 27. 

2. In svhtraction a number is resolved into two parts ; 

In division^ a number is resolved into ttoo factors ; 

In evo/tttton, a number is resolved into equal factors. 



QUKST.— 343. What is Evolution ? 344. What is a root ? Obs. How do you 
know how many timc^ the root must be taken as a factor to produce the given 
number? What does the square root denote? The cube root 1 Tho ftmrth 
root ?- d45. Of what is evolution the opposite ? Into what are numbers resolved 
VOL lubtraction ? In division ? In evoluUva ? 
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UEKTAL EXEBOISES. 

I. What 18 the square root of 25i?,A Ans, 5. 
3-5. The square of 9? 16?<%6r? 49? 64? 51? 100? 

121? 144? 
6. What is the cube or third root of 8 ? 

• 

Solution. — If we resolve 8 into three equal factors, each of 
these factors is 2 : for 2 x 2 x 2=8. Therefore, the cube root 
of 8 is 2. 

7-9. What is the cube root of 27 ? 64 ? 125 1 

10. What is the fourth root of 16 ? 

II. What is the square root of yV? 

Solution, — ^The square root of the numerator 9, is 8 ; and the 
square root of the denominator 16, is 4. Therefore | is the 
square root of -j^. " 

12. What is the square root of ^? Ans, \, 

13. What is the square root of ^| ? Of f J ? 

14. What is the square root of if ? Of ^^ ? 

15. What is the cube root of ^ ? A718, J. 

16. What is the cube root of ^V ? Of f J ? 

346* Roots are expressed in two ways : 

Mr8t^ by the radical sign (y/) placed before a number. 

Second, hy & fractional index placed above the number on the 

right hand. Thus, \/4, or 42 denotes the square or 2d root 

3 J. 4 

of 4; -v/27, or 27^ denotes the cube or 3d root of 27; \/16, 

I 
or 16^ denotes the 4th root of 16. 

Obs. 1. The figure placed over the radical sign, denotes the root, or the number 
of equal factors into which the given number is to be resolved. The figure 
for the square root is usually omitted, and simply the radical sign y/ is placed 

before the given number. Thus, the square root of 35 is written y/^, 

3. When a root is expressed by a fractional index, the denominator, like the 
figure over the radical sign, denotes the root of the given number. Thus, (25)* 
denotes the square root of 35 ; 37 ' denotes the cube root of 37. 



QuKST.— 346. In how mnny ways are roots expressed 1 What are they ? 0^*. 
IVhat does the figure over the radical sign denote ? What does the denomin»> 
tor of a fractionul index denote 1 



I^RTS. 346-349.] EVOLUTION. 311 

847» A number which can be resolved into equal factors, 
or whose root can be exactly found, is called a perfect power, 
and its root is called a rational number. Thus, 16, 25, 27, &c., 
are perfect powers, and their roots 4, 6, 3, are rational num- 
bers. 

348i A number which cannot be resolved into equal factors, 
or whose root cannot be exactly found, is called an imperfect 
power ; and its root is called a Surd, or irrational number. 
Thus, 15, 17, 45, &c., are imperfect powers, and their roots 
3.8+; 4.1 +; 6.7+, &c., are surds, for their exact roots can- 
not be extracted. 

Obs. a number maybe a perfect power of one degree and an imperfect power 
of another degree. Thus, 16 is a perfect power of the second degree, but an im- 
perfect power of the third degree; that is, it is a perfect jrguare but not a perfect 
eiibe. Indeed numbers are seldom perfect powers of more than one degree. iCt 
Is a perfect power of the 2d and 4th degrees : 64 ^ a perfect power of the 2d, 3d 
and 6th degrees. 

849» Every root, as well as every power of 1, is 1. Thus, 

(1)^» (l)^ (1)% >/l> y/h Vh are all equal. (Art. 341. Obs. 3.) 

17. What is the square root of .25 ? Am., 5, 

18. What is the square root of .16 ? .49 ? .36 ? .81? 

19. What is the square root of .4? 

Suggestion, — The numerator .4 is a perfect power, but the 
denominator 10 is an imperfect power ; therefore the root 
cannot be exactly found. 

20. What is the square root of .9 ? 

21. What is the square root of .04 ? The square root of .09 1 
Of .27? .64? 

22. Express the cube root of 45 both ways upon your slate, 
or on the black board. 

23-80. Express the cube root of 64 both ways ; the fourth 
root of 181 ; the 5th root of 32 ; the 6th root of 64; the 7th 
root of 84 ; the 8th root of 91 ; the 9th root of 105 ; the 10th 
of256. 



Quest. — 317. What is a perfect power 1 What is a rational number ? 343. 
What is an imperfect power 1 What is a surd? Obs. Are numbers ever perfect 
powers of one degree and imperfect powers of another degree ? Are they often 
perfect powers of more than one degree ? 349. What are all roots and powers 

Dfll 
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EXTRACTION OF THE SQUARE ROOT. 

850i To extract the square root of a number is to find a factor^ 
wkichy being multiplied into itself y toiU produce the given number. 
(Art 344. Obs.) 

Ex. 1. What is the length of one side of a square room which 
contains 16 squnre yards ? 

Suggestion, — ^Let the room be re- 4yani8. 

presented by the adjoining figure. 
It is divided into 16 equal squares, 
which we will call square yards. 

Since the room is square, the ques- 
tion is simply this: What is the 
square root of 16? No^w if we re- 
solve 16 into two equal factors, each 
of those factors will be the square 
root of 16. But 16=4x4. There- 
fore the side of the room is 4 yards. 

2. What is the length of one side of a square room which 
contains 576 square feet ? 



1 

























• 











4x4=16 yards. 



Operation, 
576(24 



44)176 
176 



Suggestion, — Since we may not see at once 
what the root of 576 is, we separate it into 
periods of two figures each, by putting a point 
Over the 5, and the 6. This shows that the root 
is to have two figures, and thus enables us to 
find the root of part of the number at a time. 
(Art. 34^. Obs. 2.) Now the greatest square of 5, the left 
ha'tad period, is 4, the root of which is 2. We place the 2 on 
the right of the number for the first part of the root ; then 
subtract its square from 5, the period under consideration, and 
to the right of^the remainder bring down 76, the next period, 
for a dividend. To find the next figure in the root, we double 
the 2, the part of the root already found, and placing it on tlio 
left of the dividend for a trial divisor, find how many times 
it is contained in the dividend, omitting the right hand figure. 



QuEaT.—dSO, What Is it to extract the aqoare root of a number ? 



Art. 360.] 
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SIS 



Now 4 is contained in 17, 4 times. Placing the 4 on the right 
of the root, also on the right of the trial divisor, we multi- 
ply 44, the divisor thus completed, hy 4, the last figure in the 
root, and subtracting the product 176 from the dividend, find 
there is no remainder. The answer therefore is 24. 

Oba. Since the root ia to contain two figores, the 3 stands in teos^ place ; hence, 
the first part of the root found is properly 80 ; which being doabled, gives 40 for 
the divisor. For convenience we omit the cipher on the right ; and to compen- 
sate fur tfiis, we omit the right hand figure of the dividend. This is the same 
as dividing both the divisor and the dividend by 10, and therefore does not alter 
the quotient. (Art 88.) 



Peoof. — 24=2 tens, or 20+4 units. 
24=2 " 20+4 



(( 



96 
48 



80 + 16 
400 + 80 



(24)«=576 = 400+160+16. (Art. 842.) 



ILLTTBTBATION BY QEOMKTBIOAL FIOUBB. 

A fiOft. 



B 



E 



i 



Let the large square ABOD, 
represent the room in the last 
example; then the square 
DEFG will be the greatest 
square of the left hand period, 
the root of which is 20 ft., and 
20 X 20=400, the number of ft. 
in the area. (Art. 153. Obs. 3.) 
But this square 400 ft. taken 
from 676 ft. leaves a remainder 
of 176 ft. Now it is plain, 
if the space remaining is all 
added to one side of this square, its sides will become unequal ; 
consequently it will cease to be a square. (Art. 158. Obs. 1.) 
But if it is equally enlarged on two sides, it wiU obviously con- 
tinue to be a square. For this reason the root is doubled for 
a divisor in the operation. The parallelograms AEFH and 
GFIO will therefore represent the additions made to the two 
sides, each of which is 4 ft. wide ; consequently the area of 
each is 20 x 4=80 ft., and the area of both is 40 x 4=160 ft. 



auft. 



QuBBT.— 06«. What place does the first figure of the root occupy in the exam- 
pie above 1 Why ia the right hand figure omitted ? 

?0 
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Bat, having made these additions to two sides of the square, 
there is a vacancy at the corner. The sqnare BIFH represents 
this vacancy, the side of which is 4 ft., the same as the 
width of the additions ; and its area is 4 x 4=16 ft. Fo.r con- 
venience in finding the area of this vacancy, we place the last 
figure of the root on the right of the divisor, and thus it is 
multiplied into itself. We now have a perfect square, the 
leugth of whose side is 20 +4=24 ft. 

tela From the preceding illustrations and principles, we 
derive the following general 

BULE FOR EXTRACTING THE SQUARE ROOT. 

I. Separate the given number into periods of two figures each^ 
ty placing a point over the units* figure, another over the hun- 
dreds^ and so on over each alternate figure, 

II. Find the greatest square number in the first or left hard 
period, and place its root omtJie right of the number for the first 
figure in the root. Subtract tJie square of this figure of the 
root from the period under consideration ; and to the right of the 
remainder bring down the next period for a dividend, 

III. Double the root just found, and placing it on the left of 
the dividend for a trial divisor, find how mxiny times it is con- 
tained in th>e dividend, omitting the right h^nd figure; place 
the quotient on the right of the root, also on the right of the trial 
divisor ; multiply the divisor thus completed by the last figure 
of the root, subtract the product from the dividend, and to the 
remainder bring down the next period for a new dividend, 

IV. Double the root already found for a new divisor, or bring 
down the last divisor, doubling its right hand figure, and proceed 
as before ; thus continue the operation till the root of all the 
periods is found, 

Pboof. — Multiply the root into itself; and if the product is 
equal to the given number, the work is right, (Art. 344.) 

Obs. 1. The product of the divisor into the figure last placed In the root, can- 
not exceed the dividend. Heoce, in finding the figure of the rout, some atlowanca 
must be made lor carrying, when the product of this figure iuto itseif exceeds 9. 

QuKsT.— 35J. What is the flist step in extracting the square root? The w- 
condt TMid? Fourth 1 How is «quaxQ toot proved 1 
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S. If the trial diviBor is not contained in the diyidend, place a cipher in the 
root, also on the right of the divisor, and bring down ihe next period. 

3. If there is a remainder after all the periods are brought down, periods of ci- 
phers may be annexed, and the figures of ttie root thus obtained, will b» cLeeimeUs. 

• SSL^ Demonstration, — ^The reason for the seyeral steps in the rule.may be in* 
ferred from the preceding illustratioos. The following is a summary of them : 

1. Separating the given number into periods of two figures e&ch^shova how 
many figures the root is to contain, and thus enables us to find part of the root at 
a time. (Art. 343. Obs. 2.) 

2. The square of the firstflgnre of the root, shows the number of feet, yards, &c., 
disposed of by the first figure of the root ; it is subtracted from the period to find 
how many feet, yards, &c, remain to be added. 

3. The root is doubled for a trial divisor, l>ecau8e the addition must be made 
Du two sides of the square already found, or it will cease to l>e a square, 

4. In dividiug, the rig^ht hand figure of the dividend is omitted, because the 
kipher on the right of the divisor is omitted ; otherwise the quotient would be 
10 times too large for the next figure in the root. 

5. The last figure of the root is placed on the right of the divisor for oonve- 
aienceiif multiplying. The divisor is then multiplied by the last figure of the 
toot to find the area of the several additions thus made. 

3. Square root of 625 ? 4. Square root of 900 ? 
5. Square root of 1225 ?5V 6. Square root of 1764? 
7. Square root of 2916? 8. Square root of 4761 ? 

9. Square root of 8649? 10. Square root of 12321 ? 

11. Square root of 53824? 12. Square root of 531441 ? 

353* Decimals must be separated into periods like whole 
numbers, by placing a point over units^ then over hundredths^ and 
80 on, annexing a cipher to the right hand period, if deficient. 

Obs. There will always be as many decimal figures in the root, as there are 
periods of decimals in the given number. 

353* To extract the square root of a common fraction. 

Reduce ihe fraction to its simplest form^ then extract the root of 

ihe numereUor and denominator, 

Obs. When either the numerator or denominator ia not a perfect square^ the frac- 
tion should be reduced to a decimal, and the root found as above. 
A mixed number should be reduced to an improper fraction. ^ 

QuB8T.~351.a. Dem. Why separate the given number into periods of two 
figures each 1 Why subtract the square of the first figure in the root from the 
first period? Why donble the root thus found for a divisor? Why omit the 
rigtit hand figure of the dividend 1 Why place the last fi;s{ure of the root on the 
right uf the divisor? Why multiply the divisor by the last figure in the root ? 
352. When there are decimals in the given number, how are they pointed offi 
When there is a remainder, how proceed 1 Obs, How do you determine how 
many decimal figures there should be in the root? How is the square root of a 
common fraction found 1 Of a mixed number ? 
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13. What is the square root of 6.26 ? Am. 2.5. 



14. Sqoare root of 1.96 ? 
16. Square root of 284.09 f 
18. Square root .776161 ? 
20. Square root of 17? 
22. Square root of 116964? 
24. Square root of J|? 
26. Square root of 6|? 
28. Square root 22420225? 
30. Square root 16777216? 



15. Square root of 29.16? 
17. Square root of .1225 ? 
19. Square root of 2 ? 
21. Square root of 175 ? 
23. Square root of 10316944? 
25. Square root of jfj? 
27. Square root of 62^ ? 
29. Square root 6764801 ? 
31. Square root 43046721 ? 



32. Square root 3486784401 ? 83. Square root 1073.741824? 
34. Square root of //^? 85. Square root of ^^'i 
36. Square root of AVA? 37. Square root of ifilJ? 
88. Square root of 40f4? 39. Square root of 113fJ? 
40. Square root .00053361 ? 41. Square root .00038025-? 

42. What is the square root of | of f| of |f of 144? . 

43. What is the square root of /,- of "fl of ^ of 4096 ! 

44. Required the square root of 3 to 7 decimals. 

45. Required the square root of 12 to eight decimals. 



APPLICATIONS OF THE SQUARE BOOT. 

354* A triangle is a figure which has three sides and three 
angles. When one of the sides of a triangle is perpendicular 
to another side, the angle between them is called a right-angle. 



355* A right-angled triangle is 
a triangle which has a right-angle. 

The side opposite the right-an - 
gle is called the hypothenuse^ and 
the other two sides, the hose and 
perpendicular. The triangle ABO 
is right-angled at B, and the side 
AO is the hypothenuse. 




QuKST.— 354. What is a triangle 1 What ifl a right-angle 1 355. What Is « 
right-angled triangle 1 Draw a right-angled triangle upon the b}aok*bOBrd. 
Wliat is the side opposite the right-angle called ? What are the other two sides 
called? 
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356* The square described on the hypothermse of a right- 
angled triangle^ is equal to the sum of the squares described on 
the other two sides. (Thomson's Legendre's Geom. B. lY. 11.) 



A 



B 



Obs. The trath of this 
proposition may be seen 
from the following geometr 
rical illustration. 

Let ABC be a right-an- 
gled triangle, the base AB 
=4 ft., and the perpendic- 
ular AC=3 ft. The square 
described on the base con' 
tains 16 aq. ft. and the 
square described on the 
perpendicular contains 9 
aq. ft.; now the sum of 
theee squares 16-|-9=35sq. 
ft. But the square de- 
scribed on the hypothe- 
.nase also contains S5 sq. 
ft. ; and is therefore equal 
to the sum of the other two. 



Obs. Since the square of the hypothenuse BC, is 35, it follows that the sqaare 
root of 85, which is 5, must be the hypothenuse itself. Hence, 

357* When the base and perpendicular are given, to find the 
hypotJiemLse. 

Add the square of the "base to the square of tTie perpendicular^ 
and the square root qf the sum will J>e the hypothenuse. 

Thus, in the right-angled triangle, ABO, the base is 4, and 
the perpendicnlat is 8, then (4^(3)»=25, and v^25=5, the 
hypothenuse, 

358* When the hypothenuse and base are given, to find the 
perpendicular, 

Frmn the square of the hypothenuse subtract the square of the 
base^ and the square root of the remainder will be the perpen- 
dicular. 

Thus, if the hypothenuse is 6, and the base 4, then (5)*— (4)« 
9c9, and ^9=8, the perpendicular. 

QvKBT.— 356. What is the square described on the hypothenuse equal to? 
Draw aright^ngled triangle, and describe a sqnare on each of its sides 1. 357. 
When the base and perpendicular are given, how is the hypothenuse found t 

26* 
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359* When the hypotbenuse and the perpendicular are 
given, to find the base. 

From the squa/re of the hypothenuee mbtraet the square ofthb 
perpendicular^ and the squareroot of the remainder will he the base. 

Thus, if the hypotlieuuse is 5, and the perpendicular 3, then 
(5)2-(3)9=16, and x/16=4, the base. 

46. What is the length of a ladder which will just, reach to 
the top of a house 32 feet high, when its foot is placed 24: feet 
from the house ? 

Operation, 
Perpendicular (32)«=32 x 82=1024 
Base (24)8=24x24= 576 

The square root of their sum 1600=40 ft. Ans. 

47. The side of a certain school-room having square corners, 
is 8 yards, and its width 6 yards : what is the distance be- 
tween two of its opposite corners ? 

48. Two men start from the same place and at the same 
time ; one goes exactly south 40 miles a day, the other goes 
exactly west 30 miles a day : how far apart will they be at 
the close of the first day ? 

49. How far apart will the same travelers be at the end of 
4 days ? 

50. A line 75 feet long fastened to the top of a flag-staff 
reaches the ground 45 feet from its base : what is the height 
of the flag-staff? 

51. Suppose a house is 40 feet wide, and the length of the 
rafters is 32 feet : what is the distance from the beam to the 
ridge-pole? 

52. The side of a square field is 80 rods : how far is it be* 
tween its opposite corners ? y 

53. If a square field contains 10 acres, what is the length of 
its side, and how far apart are its opposite comers ? 

54. If a school room is 40 feet long, 30 feet wide, and 14 
feet high, what is the length of a diagonal drawn upon the 
floor ; and what is the length of a diagonal drawn from the 
floor to the ceiling ? 



Quest.— 358. When the hypotbenuse and base are given, how is the perpendicu- 
lar fbund ? 350. When the hypotheause aad perpeiidiculAr are giv«n, bow u ti&« 
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SCO* The side of a square equal in area to any gvoen sur^ 
face^ is found by extracting the square root of the given surface. 

Obs. To find the dimensions of a rectangular field, equal in area to a given sur- 
face, wlieii its luugth is double^ triple^ or quadruple, &c., of its breadth, find the 
square root of j|, ^, ^, of the given surface, and this will be the width ; and the 
Width being doubled^ tripledt or quadrupledy aa the case may be, will be the 
length, 

55. What is the side of a square, whose area is equal to that 
of a circle which contains 225 sq. yds. ? An^. 15 yds. 

66. A general has 906304 soldiers : how many must he place 
in rank and file to form them into a square ? 

57. A man bought a square tract of land containing 3840 
acres : haw many rods sqiiare is the tract ? 

58. He afterwards divided his tract into four equal and square 
farms : what is the leDgtb of one of their sides ? 

59. A miin having a garden 465 yards square, wished to 
extend it so as to make it 9 times as large: how many yards 
square will it then he ? 

60. Wliat is the side of a square, whose area is equal to that 
of a triangle containing 576 sq. ft. ? 

61. The length of a rectangular field containing 80 acres, is 
twice its breadth : what are its length and breadth ? 

62. The breadth of a rectangular farm containing 160 acres, 
is i its length : what are its length and breadth ? 

63. Wliat is the side of a square equal in area to a rectangu- 
lar field 32 rods long and 18 rods wide ? 

361 ■ The areas of all similar Jigures are to each other as 
the square of theit' siimlar sides or dimensions, (Leg. IV. 25, 
27. V. 10.) 

64. If a pipe 1 inch in diameter will fill a cistern in 60 mi- 
nntes, how long will it take a pipe 2 inches in diameter to 
fill the same cistern ? 

65. If a gate 9 inches in diameter will empty a mill-pond in 
16 hours, how large must a gate be to empty it in 4 hours ? 



QuKitT. — 360. How do you find the side of a square equal in area to any 
given surface ? Obs. How find the dimefisions of a rectangular field equal in 
fuea to a given surface, when its length is double, triple, &c., of its breadth? 
361. la what raUe ore the areas of similar figorea to each oth«r« 



820 



EXTRACTION OT THE 



[Sect. XIV. 



66. If one side of the base of a triangalar pyramid measnring 
16 square feet, is 20 inches in length, what is the length of a 
side of a similar pyramid, which measures 36 square feet? 

67. A man owns a building lot containing 20 square rods 
in the shape of a right-angled triangle, the perpendicular of 
which is 20 yards in length : what is the perpendicular of a 
a similar lot, which contains 30 square rods ? 

S62» A mean proportional between two numbers isfouni by 
mttUiplying the given numbers together, and extracting the square 
root of the product (Art. 820. Obs. 1.*) 

68. What is the mean proportional between 9 and 161 
Solution,—!^ X 9=144 ; and ->/144=12. Ans. 

Find the mean proportional between the following numbers : 



69. 4 and 16. 

70. 9 and 25. 

71. 26 and 36. 

72. 49 and 64. 
78. 81 and 64. 



74. 28 and 54. 

75. 45 and 96. 

76. .04 and .16. 

77. .64 and 6.25. 

78. .09 and .36. 



79. i and J. 

80. f and ^f . 

81. ^ and ff. 

82. If and ^. 
88. ^V and y\V. 



EXTRACTION OF THE CUBE ROOT. . 

363* To extract the cube root is to find a factor which being 
multiplied into itself twice, will produce the given number, 
iKvt, 344.) 

1. What is the side of a cubical block containing 27 solid feet ? 

Suggestion. — ^Let the given block be 
represented by the a^oining cubical 
figure, each side of which is divided 
into 9 equal squares, which we will 
call square feet. Now, since the length 
of a side is 3 feet, if we multiply 3 into 
3 into 3, the product 27, will be the 
solid contents of the cube. (Art. 154. 
Obs. 3.) Hence, if we reverse the pro- 




3x3x3=27. 



QvKST^— 362. How find a mean proportional betweea two numberaT 3(A 
What is it to extract the cube root 1 
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cess, i. e. if we resolve 27 into three equal factors, one of these 
factors -will be the side of the cube. (Art* 344. Obs.) Ans, 3 ft. 

2. A man wishes to form a cubical mound containing 15625 
solid feet of earth : what is the length of its side ? 

1. We first separate the given number Operation, 

into periods of three figures eaeh, by placing 15626(25 

a point over the units' figure, then over ^ 

* ® ' Divisor. 



7625 dlv. 



thousands. This shows us that the root ^200 
must have two figures, (Art 842. Obs. 8,) aOO 

and thus enables us to find part of it at a 25 

time. 1525 { 7625 

2. Beginning with the left hand period, 
we find the greatest cube of 16 is 8, the root of which is 2. 
Placing the 2 on the right of the |^vea number, we subtract 
its cube from tlie period, and to the remainder bring down the 
next period for a dividend. This shows that we have 7625 
solid feet to be added to the cubical mound already found. 

8. We square the part of the root thus found, which in re- 
ality is 20, for since there is to be another figure annexed to 
it, the 2 is tens ; then multiplying its square 400 by 8, we write 
the product on the left of the dividend for a trial divisor ; and 
finding it is contained in the dividend 5 times, we place the 5 
in the root. 

4. We next multiply 20, the root already found, by 5, the 
last figure placed in the root ; then multiply this product by 3 
and write it under the divisor. We also write the square of 6, 
the last figure placed in the root, under the divisor, and adding 
these three results together, multiply their sum 1525 by 6, and 
subtract the product from the dividend. The answeiiis 25. 

Tboov,-— Multiply the root into itself twice^ arid if the last 
product M equal to the given number^ the work ie right. 

Thus, 25x25x25=15626. 

Obs. The simplest method of illustrating the process of extracting the cube root 
to those uimcquuiuled with algebra and geometry, is by •means of cubical blacks, 

A set of the^e blocks contains 1st, a cube^ the side of which is usually about 
1} in. square; 3d, three side pieces about | in. thick, the upper and lower base 
of which is just the size of a side of the cube ; 3d, three comer pieces, whose ends 
are ^ in. square, and whose length is the same as that of the side pieces ; 4ih, a 
small cube, the side of whioh is equal to the and of the corner plee^. It is* de- 
sirable for every teacher and pupil to have a set. If not conveniently proctired 
at the shops, any one can easily make them fot MQift«\(. 
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[• From tib« preo^ding illustrations and principles, m 
derive tlie following general 

RULE FOR EXTRACTING THE CUBE ROOT. 

1. Separate the given number into periods of tki'cejigures each^ 
placing a point over units^ then a9er eatery third figure townrdt 
the hfi in whole nrmbem, mid over etetf tkM figure tofwarh 
the right in decin^ls* 

II. Find the grentmt ettb^ in thsfifst perM m^ the Uft hand ; 
thenpladr^'iM root^m tkeTigJU^thi intmber^ nUftraet the cube 
from the period, and te ^ remainder bring down the next pe^ 
riodfor a dividend, 

III. Square the pott ef the reot thusfimmd with a cipher an- 
nexed to it ; multiply thi^ square by 3, and place the product (m 
the left qf the ^vid&^fer » trial dimor ; find how wnanf tim» 
it is contained in th^ dieidend, and place the reeult in the root, 

lY. Multiply the root previously found with a cipher annexed 
by this last flg^wre placed in it, then multiply this product by 3, 
and write the result under the divisor; under this result write 
also the square of the last figure placed in the root, 

Y, Finally, add these results to the trial divisor ; fnuitiply (he 
sum by the last figure placed in the roetf euvd subtraet the pro- 
duct from the dividend. To the right qf the reimaivder bring 
down the next period for a new dividend ; find a new dmisor as 
bifore, aaid thus proceed tiU the root 0/ aU the periods is found. 

Oat. 1. WlWK tlwHiistt fMMlliief, pt/rioia ^tifktm muf be added, and the 
figvrw of the roQilhKU ebleinad wUlte deoiaMl^ 

2. If the right hand period of decimals ia deOcieat) Uus deflciencj aaiaat be 
supplied by ciphers. 

3. Wheo there are dteimaU in ibe given example^ ind the root as in whole 
numbers ; then point off aa maay decimal flgama in t^e answer, as libera are j>«- 
riods of decimals in the given number. 

4. if tiMtrfal diTisor is net contttinMd in the dfrideod, plaee a tipker in the root, 
also two ciplkerM oa the rigbt oC the divisor, and bring dovra tha aeact period. 

5. In finding the ciil>e root of a eomnumfractUmy first reduce Ae fraction to its 
lowest terms, then extract the root of its numerator and denominator. 

When either the numerator or denominator is not a perfect cube^ the fhicdoa 
should be reduced to a decimal, and the root of the decimal be found as al>uYa. 
A mixed number should be reduced to an improper fraction. 

QuisT.->364. What is the first step la eztmcting the eube root ? The aeoond I 
rhiid? Fourth? SUOh? Uow ii U10 cube roa( proved ? 
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DSMOIfSTIUTION BY CUBICAL BLOCKS. 

1. The rv«M« for dividiJig the number into periods otthrttjlffmres^iatvo Told: 
First, it shows us how many figures the root wiH contain : Second^ it enables us to 
find part of it at a time. Now, placio|; the large cube upon a table or stand, let tt 
represent the greatest cube in the left hand period^ which in the example above 
is 8, the root of wbidi is 2. We subttict this cube flrom the left hand period, and 
to the remainder bring down the next period, in order to find how many feet re- 
tnain to be added. In making Chis addition, it is plain the cube must be equally 
Increaaed on tikrev iMea; olherwisv^ts sidee wUI beesao tmagmUi^MAii will 
then cease to be a cube. (Art. 154. Oba. 3.) 

8. The obf$el •/ sgvmiHg the part of the roc^ afaeady l^nd wiitb a cipher an- 
nexedt is to find the area of one side of the cube. (Art. ]53. Obs. 3.) T^e cipher 
la aaBMied becMise Ui* part of the-roeiAut-feanl, deneles ut^s of the etdertiext 
following. We multiply its square by 3, beoanse the additions are to be made to 
three of its sides; anti,- dividing the dividend hy this product shows the thick- 
Bess of these additions. Now placing one of the side pieoee on the top, and the 
other twe en two adjeceiii sides of the cube* they will repMsent these additions. 

3. Bui we perceive there is a vacancy at three comers, each of which is of the 
same length as the root already found, or the side of the cube, viz : 20 ft., and 
the Inewlth «im| tMckoN^of ' eiiili ia 5 ft., tiii> ihiokneM of ttio side addttlons^ 
Placing the coVnw pieces in these vacancies, they willr^reeent 4he additions ne- 
cessary to fill them. The obJeQt of multiplving the root already fbond hy the 
flgvpe hm placed In it, ts to obtain the afeii o? a «ld« of one of those additions ; 
we then multiply this area by 3, to find the area of a tide of eanh of thera. 

4. We find al^o another .vacancy at one ^io^r, whose length, breadth, and 
thickness are each 5 ft., the same as the thickness of the side additions. This 
vacancy therefore is cubical. It is represented by the email cube, which being 
placed is it, wtt render ^e nduMi an eocaet cube i^ata. The ot|)eet of squaring 
the 5, or the figure last plaoed in the jroc^ is to ^n4 ^ IMrea of a side of thia 
cubicxd vacancy. We now have the area of one side of each of the side addi- 
tions, the area of oAe'Slde of eaeh of the earner addlttdns, and the area of one 
side of the cubical vacancy, the sum of which is 1525. We next moitiply the 
sum of tb^ areas by th« figure lA8tplpoed.|n the root, ip order to find the cid^ical 
contents of the several additions. (Art. 154. Obs. 3.) These areas are added 
together, and their sam multiplied 1^ the iait flgw* ^taeed iv the root* fer the 
sake of finding the solidity of aH the additk>n» at once. The resttit wo«ld •bvi- 
ously be the s«n>e, if we multiply themteparately)>and t^en subtracted the sum 
of their preduets fyote the dirktend. 

8. What is the cube root of 1728? 
4. CtibeiHX)toflS^d4f S. OtabeitMlKif 8YS246! 

6. Cube root of 671787 ? 7. Cube root of 1953125 ? 
a Odbe root of 2't ' «. Otxbe fodt 2867947691 % 

Q;amwT,'^Dem, Why separate the gtven mmber Into periods of three figures 
each ? Why subtract the greatest cube from the left hand perio<i ? Why square 
the part of (he root already found ? Why annex a cipher to It ? Why multiply 
its square by 3 ? Why divide the dividend by thia product 1 Why multiply the 
root already fourd by the last figure placed in it? Why multiply this product 
by 3 1 Why square the figure last placed in the roott Why multiply the aum 
of these areas by the last l^ure placed in the root t 
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10. Cube root of 12.167? 11. Cube root of 91.125 ? 

12. Cube root of U? 18. Cube root of 4f|? 

14. Cube root of y\% ? 16. Cube root of if fj ? 

16. Cube root of A% ^ !?'• Cube root of i^Jf |? 

18. Cube root of 18f? 19. Cube root of 37^V? 

20. Cube root of 1092727 ? 21. Cube root 27054036008 ? 

22. Cuba root 164.566^92 ? 28. Cube root 122615.327232 1 

APPLICATIOSB OF THE CUBE ROOT. 

3fi5« To find the side of a cube equal to any given solid. 

Extract the cube root of the gvoen quantUy^ arid it wUl le th 
length of the nds required, * 

24. "What is the length of a side of a cubical box, which con- 
tains 389017 solid inches ? 

25. Wliat )s the fli<ie of a oubieal y«t, whioh oontains 
48228544 ^oM feet f 

26. What is. the side of a cubical moundy whick oontains 
1259712 solid yards ? 

27. "What is the side of a cube equal to a stick of timber 2 
feet square, and 128 feet long 7 

28. What is the side of a cubical bin, wfaieh oontains 500 
bushels, allowing 2150.4 cu. in. to a bushel ? 

29. What is the side of a cubical cistern, vhich holds 100 
wipe hogsheads? 

80. What is the side of a cnbe equal to a pfle of wood 2421 
ft long, 12 ft. wid«i» and 7 ii^t high I 

SMt The contents ofsifnUar soUds are to each other as the 
cubes of their similar sides or dimensions, ([jeg. YII. 20. YUL 
11. Cor.) 

Obi.. Ccn^TAMl}^ 1|M( Miter of Ibe li^Uar BidMnfilnav flolidft 

as their cotUentt, 

81. If a globe 4 inches in diameter weighs 82 lbs., what is 
the weight of a globe whose diameter is 5 inches ? 

JSfote.-^Tb9 Hamuurs of globes or balls are simile divunsimuu Therefore) 

43 : 5^ : : 82 lbs. : Ans. ; or, 64 : 125 : 82 lbs. : Ans. 
125 X 32 lbs. =4000 lbs., and 4000 lb8.-5-64=62.5 lbs. Ans, 



QuKBT.— -385. How find the side of a cabe equal to any given solid? 36flL 
What la the rado of Bimilar solids to each other? 
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32. If a ball 3 inches ia diameter weighs 4 lbs., what is the 
diaioeter of a ball which weighs 32 lbs 1 

Solution.— 4, lbs. : 82 lbs. : : 8^ : cube of diameter required. 

• 3 

Now32x27=sr8t4;then864-T-4=216,andV'216=6ft Ans, 

33. If a round melon 4 inches in diameter wei^fUs 8 lbs., 
what is the weight of a similar melon 12 inches in diameter 2 

34. If a cube of gold whose side is 3 inches is worth $6400, 
what is the worth of a cube of gold whose side is 8 inches ? 

85. If a pyramid 60 feet high contains 12500 cu. ft., how 
many cu. ft. are there in a similar pyramid 30 ft. high ? 

36. If a conical stack of hay whose height is 12 feet contains 
5 tons, what is the weight of a similar stack whose height is 
20 feet ? 

37. If a wire J. of an inch in diameter and } of an inch long, 
weighs 500 lbs., what is the weight of a suspension bridge of 
the same length, having 10 wire cables, each 4 in. in diameter? 

38. If a cylindrical cistern 6 feet in diameter will contain 30 
hogsheads of water, how much will a similar cistern contain, 
whose diameter is 20 feet ? 

367« To .find the sidd of a cube who«e solidity shall be 
dovhle^ triple^ <Sz;c, that of a oube whose sid« ia ^lYm* 

Cube the given side^ multiply it by the given proportions amd 
the cube root of the product will be the side of the cube required* 

39. Wh«t is the side of a ciibicaVmound; which contains 8 
times as many 6olid feet as one whose side is 3 ft. AnA, 6 fit. 

40. Required the side of a cubical vat, which contains 3 
times as many sc^d feet as one whose side is 5 ft. 

41. If a cube of silver whose side fs 4 Inches, is "vrbrth $200, 
what is the side of a cube of silver, worth $1600 ? 

42. I have a cableal box whose side is 6 fSdet ; I want an- 
other which will contain \ part as much : What* will be the 
length of its side ? 

43. Required the side of a cubical vat which shall contain 
^'y part as much as one whose side is 12 feet ? 



QuKST.— 307. How find the side of a cube whose solidity is double, \x'vs^ ace, 
that of a cube whose side is giren ? 



320 3BQUATI0N O^ [SkOT. ZY. 



SECTION XV, 

EQUATION OF PAYlflENTS. 

Abt. M8t Equation of Payments is the process offindinn 
the average time of two or more pai/ments which are due at dif- 
ferent times, 

Obs. Hie averof time of two or nMto jMyments tt otWa eaOed the mean mr 
§qMtUit*4Um0. 



From principles already explained, it is manifest, when 
the rate is fixed, the interest depends both npon the principal 
and the time, (Art. 241.) Thus, if a given principal produces 
a certain interest in a given time, 

Double that prhicipal will produce twice that interest ; 

^a(/* that principal will produce half th&t interest ; &o. 

In double that time the same principal will produce twice that 
interest; •■ 

In half th&t time it will produce ^Z^that interest; &c. 

370t Henoe, it is evident that any given principal will pro- 
duce the same Intertst in aay given tinae, as 

One half that principal will produce in d&uble that time ; 
One third " " u « jj^ ^j^,^ ^^^^^ ^^^^ . 

Twice " '* " " in Adjr that time; 

Thrice " " « '' m a third of th&t Ume,^ 

Tbiu, the interest of |^ for 1 year, =f 1 for 3 yetn ; 

the lutereai of 93 for 1 jeer, s>#i for 3 year»; -Ice. 

the ieterest of $4 for 1 nootbtsstl for 4 monthn ; 

the interest of $5 for 1 muoth,=$l for 5 months ; &c Henoe* 

871 • The irUermt ofam.ygi'cen prinbipalfor 1 year^ 1 months 
or 1 day^ is the same as the interest of 1 doUa/rfor as many yeartj 
months^ or days^ as there are dollars in the gii>en principal. 



Que ST.— 368. What is Equation of Payments ? Oba, What is the average time 
of two or more payments called ? 369. When the rate is fixed, upon what does 
the interest depend ? 371. Whatis the interest of any given priacijiai for 1 year, 
f months or I dsyf equal to 1 
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Case I. — When the eeoeral iteme hme the same date^ hut dif- 
ferent credits* 

1. If yon owe a man $5 payable in 8 months, and $10 in 2 
months, at what time may both payments be made without 
loss to either party ? 

Jlnalysis.— Since the intei^t of $5 for 1 month i» tl^e panose w tbe interest of 
f I for 5 months, (Art. 371,) the iiUerast of ^5 for 8 months must be equal tf the 
Intereft of fi for 6 timee 5 months ; and S mo. x 8=40 mo. In like manner the 
interest of $10 for 2 months is equal to the iMeresi of 91 fbr S times 10 months, 
or SO ntonMik Now 4D nwiitto tmd, samtbtlu af- 60 nonltai; tfaerefore, you 
are entitled t» th» csedU of f I for GO months. Bui f 1 is -^ of 91S, «oBMqu0nt>y 
you are entitled to the credit of $15, y';^ part of 60 montbt) and 00 iaonthar«« JL&=:4 
mo. Therefore) h»Ui payments may be made in 4 months without loss tb either 
party. Heuce, 

372« To find the average time of two or m<M*e paymeats, 
when the items have the same date^ bat different credits. 

Multiply eaeh deht by the time before it becomes clue ; then 
divide the sum of the prodfucts thus ebiained by the sum of the 
debts, and the qnoiienl will be the a^et'uye time required. 

Obs. 1. if one of the debts or items is to be paid down^ its product will be 
nothing; but in finding the sun of the debts, this payment most be added with 
ihe others. . 

S2. This rule is baaed upon the supposition that di^eount and interest paid in 
mivanee, are eqvoL But this fi« not dxicU;^ tfae ; eona^quently, tke rule, though 
ia genei^ U8& is not strictly accurate. (Art 26J. Qbs. J.) 

2. If I owe a man $30, due this day, $29, pAyable in 4 months, 
|40 in 6 months, and $60 in 3 months, ftt what time way I 
jnstly pay the whole at once ? 

JVoto.— Since 930 is already due, it Is entitled to no $S0 xO fn.= 00 

credit, and if multiplied by 0, ita i^foduct ia 0. But ^20 X 4 m*.=: 80 

the sum of the products ahows kow long a credit $1 ajq ^ ' ^aq 

must have to equal the credit to which the sum of all ?^^ v Q — 1 ftn 

the debts is entitled ; therefore the $30, which fs now jf!^ ^ * f».— lOU 

due, must be added with the otber debts to form tb# IdO li5 ji0)5O|0 

'~«^**««'- Ansni in, 

3. A farmer has 3 notes; one of $50, due in 2 months; 
another of $100, due in 5 months ; and the third of $150, due 
in 8 months : what is the average time of the whole ? 

, . , • 

QuKST.— 372. How find the ATsrage time of two or mora payments, when Um 
items have the some date. b«t diftrent orodltaf Ohr. if one of tlie items is to 
be paid down, how proceed 1 

21* 
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4. A mercbant bnya goods, and sgrees to pay $400 dowOf 
$400 in 4 months, and $400 in 8 months : what is the average 
time of the whole? 

5. A man borrows $600, and agrees to pay $100 in 2 months, 
$200 in 5 months, and the balance in 8 months : when oan hd 
justly pay the whole at once ?. 

0. A man bays a hoose for $1600, and agrees to pay $400 
down, and the rest in 3 eqnt^ annual instalments : what is the 
average credit for the whole ? 

7. I have $1200owiag to ma, ^oi whkh m now ^ne; f of 
it will be due in 4 months, and the remaindef in 8 months: 
what is the average time of the whole ? 

8. A grocer booght goods amounting to $1500, for which he 
was to pay $260 down, $300 in 4 months, and $950 in 9 months: 
when may he pay the whole at onoe ? 

9. A young man bonght a farm for $8000, and threes to pay 
$500 down, and the balance in 6 equal annual instalments: 
what is the average time of the whole i 

Case II. — When the ehargcB have different "date^ Jmt the mne 
erediU 

10. A man bought the following bills of goods on 6 months' 
credit: Jan. 1st,- 1853, $50; Jan. 16th, $75 ; Jan. 28th, $25; 
Feb. 24th, $250; March 14th, $100: at what time must a 
note for the whole amount be dated, so that the bayer shall 
have 6 months* credit? 

Bu^etUon, — Since the note OperaUon, 

is to be made payable in 6 

months from date, it is plain «^*°- 1» ^ ^ ^'= ^^^ 
that the average date of the " ^®» "^^^^^^ = ^^^S 
several chwges, that is, the _ ** ^> 25y2r = 675 
average time from the first Feb. 24, 250 x 54 =13500 
charge to the last, will be the ^^-^^ l?^^'^^ =_^^ 
date of the note. ^^^ 5|00 )225|00 

The average time from the first charge is 45 days. 

Therefore, the note must be dated Feb. 14th, 1853. Hence, 



QuKST. — 373. How find the average time, when the charges have different 
dateSt but the same credits ? Obs. From what date do you reckon time ? Do 
you count the day from which and the day to which yo« re^uD ? When the 
items have different dales aoddiflerant eiedto aleo, ftom what do you reckon the 
time, and how proceed 1 
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373* To find tbe average time, whe& the charges have i^if- 
firent datea^ but the %ame crediU 

Multiply each ehan^ge by the nvmber of dayzfrom the date of 
the first charge to its own datA, di/oide the sum of the products 
hy the svm of the charges^ and the quotient mil he the average 
time from the first cka/rge. 

Obb. 1. Any convenient date maybe taken rrom which to reckon the time, ob- 
serving that the day /r»m which you reckon must not be counted ; but the day 
to which you reckon, naut b* Counted. ' Thus, the aiterag^ time of the last ex- 
ample may be &>und by multiplying «a«h oharge 4»y the wimktir qf 4aya Axnu tlw 
iiiM the flret charge is due to ttie ti^ iiititielf^uOf then propeeding aa before. 

22. When the items have different dates and different credits^ the time should 
iSe reckoned from the day on which iYie first payment \% to be made ; then mul- 
tiply each charge by the number of days from this date to th« time it is itself 
due, and proceed according to the rule above. 

3. If tlM$ ayeragv Ume contains a fraction Uss than half a day, it ia disregarded ; 
if equal to, or greater than a haU^ 1 day is addod. 

11. Bought the following amount of goods on 4 oranths^ 
credit: March 10th, 1852, $200; April 15th, $160; May Ist, 
$440 : at what time is the whole amount payable ? 

12. Bought the following bills on. 8 montlis: July 5th, 
1853, $620.25 ; Aug. 11 tb, $240.56 ; Sept. 20th, $321.64; Oct. 
12tb, $510.38 ; Nov. 1st, $308.17 : when ought a note for the 
whole amount to be dated ? 

13. A merchant bought the following bills of goods : March 
19th, $350 on 4 months; April 1st, $430 on 130 days; May 
16th, $540 on 96 days; June 10th, $780 on 3 months: what 
is the average time for the payment of the whole 7 

14. Bought the following bills of goods on 90 days' credit : 
May 10th, $376.63 ; May 18th, $738.45 ; June 3d, $860.40 ; 
June 17th, $692.38; July 3d, $379.68;. July 12th, $4J7.13: at 
what time will the whole be due at once ? 

15. A grocer sold the following amount of goods: June 3d, 
$380 on 90 days' credit; June 10th, $485 on 30 days ; July 21st, 
$834 on 60 days; July 27th, $573 on 110 days ; Aug. 2d, $485 
on 80 days : at what time will the whole be due ? 

16. Sold the following bills of goods on 3 months : Sept. 
6th, 1850, $1163.25 ; Sept. 20th, $2368.41 ; Oct. 7th, $3561.34; 
Oct. 23d, $840.90 ; Nov. 13th, $1307.63 : at what time must 
a note for the whole amount be dated to give the buyer the 
specified credit? 



f^ 
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OiJH UL-^Purtidl paiymmU made Itfore a debt %» due, 

17. Bought a bill of goods of $600 on 6 months ; in 2 months 
I paid $150, and 2 months later 1 paid $200 more : what is the 
average time for paying the balance. 

Suggestion. — The payment of . Operation. 

$150, 4 months before it is due, $150x4 = 600 mo. 

entitles me to a credit on $1 for $200x2 = 400 mo. 

600 months ; and the payment of 600— ^^ssi250)1000 mo. 
$200, 3 mo. b«fore it is d»e^ «b- ^^i^, 4 mo. 

tttles me to a bredit on $1 fof 400* 

mo. Therefore, by both payments I am entitled to a oredit on 
the balance $250 for 4 mo. after the debt is due. Henoe, 

S74* To find the a/Hfto/ge time on the balanee of a debt, 
when partial payments have been made before the debt is doe. 

Multiply each partial payment h/ the nurnber of days or 
months from the time it was made to the time it would he due; 
divide the sum of the prodftets hy the balance unpaid^ and the 
quotient tBill be the averc^e time, for the payment of the balance, 

18. A man gave his note for $1500, payable in 10 moiiths; 
in 4 months he paid $350; 2 months after he paid $150; 1 
month later he paid $100.: how long ought the time for pay- 
ing the balance to be extended ? 

19. A grocer bought goods amounting to $2100 on 120 days 
credit ; 30 days after he paid $470 : in 30 days more he paid 
$330 ; and in 30 more he paid $700 : what time ought to be 
allow.ed him on the balance? 

20. A printer bonght a lot of paper for $1835 on 6 months; 
in 2 months he paid $325 ; in 1 month more he paid $370 ; 
1 month, later still he paid $530 : how long time ought he to 
be allowed on the balance ? 

21. A maa bought a honse for $16280 on 2 years' credit ; in 
8 months he paid $1235 ; in 4 months more he paid $2017; 
3 months later he paid $3269 ; and in 2 months After this be 
paid $1735: how long ought the payment of the balance to 
be deferred ? 



Qui ST.— 374. How find the average time on the balance of a debt when partial 
payments have been made before the debt la duet 
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Cask IY. — Aoeraging Aceaunta Current hearing interest. 

375t An account current is a statement exhibiting the debite 
and credits of the business transactions of one person with 
another. 

Dr. Henry Duncan in Account with George Wells, Cr. 



186S. 

Jan. 1 
Feb. 16 
Mar. 22 



For Merclnft^Be. 



u 



M 



200.00 
660.00 



1868. 

Jan. 11 
April 1 



u 



9f waadfim 
" draft AuB. 



^1S0;00 

160.00 
210.00 



What is the balance due Joly 1, 1868, at 6 per cent, interest ? 

Operation. 
Drs. $260.00 xl81(!.=r46250 Ors. 4180.00x1 61 d[.=:20!l30 

200.00 xl36rf.=27200 160.00 x 91i.=14:660 

650.00 xl01<i.«556i60 210.00 x 81(«.=17010 



Int 21.38 6f00e)128|00C) 



Int. 8.75 61000)521500 



$1021.33 Amt. $21,333 Int. Amt $508.75 
«06;76 



Int. $8.75 



$512.68 balance dae Joly 1st, 1858. Hence, 

376t To find the true balance of an accotmt current. 

I. MuUiplp each item ofMehit and credit hy the number ef 
days from its entry to the time of settlement. 

II. Dimde the sum of the products on each side by 6000, and 
the quotients mil be the interest due on the respecti'oe sides at 6 
per cent. (Art. 247.a.) 

III. Finally subtract the amount of the smaller side from that 
of the greater^ and the remainder will be the true balance, 

Obs. In some caaeSjinterest on accounts current does not beigin until a specified 
time after the entry. Hence, it fteUitates tiie operation to place anainat each 
item the number of days ftx)m the time it is due to the time ef BetUemeoii 

28. Put the following items into th« form of an account car- 
rent, and find the trne balance Jan. Ist, 1854, at 7 per cent 
A. B. bought of 0. D., July llkh, 1858, merchandise $850 ; 
Aug. 11th. $460; Sept. Qth, $570; Sept 14th, $840; Oct 
18th, $780. The former paid Aug. lat, in stock $260; Sept 
80th, in grain $340 ; Oct 5th, cash $500 ; Oct 21st, $625. 



QunT.'-376. How find the true b«tesoe of an account enismt 1 



9ldS PABnrsBSRiP* [Sect. XV. 

PARTNERSHIP. 

31 Tt PAETNEEsmp is tke associating of two or more individu- 
als tot^etJier for the transaction ofhicsiness. 

The persoiu thus assooiated are called partners ; and tbe 
associaiioa is termed a company y firm or house. 

The nhoney employed is oalled the capital' ov stocJc; and the 
profit or lorn to be rtfBrod Amomg the pactoero, th« dividend, 

OA-sitl.-. When^each partners^ stock is employed for the same 
time, 

Ex. 1. A and B formed a partnecship; A famished $300 
capital, and $500 ; th^j gained $200;. what was each part^ 
ner^s share ti the gain ? 

Suggestion, —The amount of the whole stock was $800 + 
$500=$800 ; A's part of it was Ui=i, and B'a part was 

Then, A mt^t have had | of the gain ; and $200 x |=$75 
AndB " " " I " " and $200 X 1=125 

PsooF. — ^^TL^oum of the shares equ^ the whole gain, $200 

Or, $800 Bidck : $200 gain : : $300 A's stock : A's gain. 
Kow, $200 X 300-^$800=$75 A's share. 

Again, $800 stock : $200 gain : : $500 B's stock : B's gain. 
And, $200 X 500-t-$800=125 B's share. Hence, 

378t To find each pa^tner^s share of the gain or loss, when 
the stoch of each is employed for the same time. 

Multiply each man's stoch by the whole gain or loss ; divide 
the product hy the whole stoch, and the quotient will J>e his share 
of the gain or loss. 

Or^ make each man^ Stoch the nvmeraior^ and the whole stoch 
the denominator qfa common fraetdon; multiply the whole gain 
or loss by these fraotioitSj and the products toillhe the respective 
shares qfthe gain or loss. 



Quest.— 377. What ii partnenihlp T What are the persons thus aNsociated 
called 1 What is the aasuciatioa called t What is the muney employed called ? 
What the profit or loss? 378. How is each mau's share of the gain or lues 
found, when the stock of each is employed for the same time ? 
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Ob8. I. ThiM nde to applio^ble to quMUona in Bankruptcy, General Ayeroge, 
and all other operations In which ther^ ia to be a division of property in speci- 
fied proportions. 

2. The preceding case to tifton called .SfmibPelloirikip. Baiaiiitevpareiwr- 
ship ia alwayacompoaedof two or «Mr« individuaJU. it ia aontevhat dif&ciilt to 
see the propriety of calling it single* 

2. A, B, and form a partnership ; A furnishes $600, B 
$800, and $1000 ; they gaia, $i80 ; what is each man's share 
of the gain ? 

8. A Bankrupt owes A $1200, B $2300, $3400, and D 
$4500 ; his whple effects are worth '$5600 : how much^ will 
each creditor receive ? 

4. A, B, 0, and D make tip a purse to buy lottery tickets; 
A puts in $30, B $40, $60, and D $70 ; they draw a prize of 
$2000 : what is each nwHi'S share^? ' 

Case II. — When the stocks are employed for uneqtial periadt, 

6. A and B formed a partnership ; A pat in $800 for 2 
months, and B $900 for 6 months; they gained $150: what 
was each man's just share of the gain! 

Suggestion, — Tlie gain of each depends both upon the capital 
he furnished, and the time it was employed. (Art. 869.) 

A's stock $300 X 2 =$600, the same as $600 for 1 mo. 
B's " 200x6=1200, " " 1200 " 
Sum of products, $1800, 
A's share of the gain must therefore be xVinr=f • 

Now $150 X j— $50, A's share. 
And $160 X i=$100, B's share. Henoe, 

879« To find each partner's Share of the gain or loss, when 
the stock of each, is employed for different periods. 

Multiply each partner'* s stock "by ths time it is employed ; make 
each TnarCs product the numerator^ and the sum of the products 
the denominator of a common fraction ; then multiply the whole 
gain or loss hy each mmCs fractional share of the stocky and the 
product will he his share of the gain or loss. 

Obs. Thi$ case is often called Compound or DovAle Fellowship. 



Quest.— Ofr«. To what is thia rule applicable ? What to it someUmea called f 
379. When each man*8 stock to employed for different periodS) how proceed 1 
Obs, What is this case sometimes called? 
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6. A, B, and enter into parto^rahip ; A pirts in $500 for 
4 ino., 6 $400 for 6 mo., and $800 for 3 mo ; they gala 
$340: wbftiiaeaohiBaiiViBlMreoftbegaiA? 

7. A and B hXte a paatnre together for $(M>; A put in 120 
sheep for 6 inonths^and 3 pnt in 180 sheep for 4 months: 
what should each pay ? 

8. The firm A, B, ahd lost $246; A had pnt in $86 for 8 
mo., B $250 for 6 mo., and $500 for 4 mo. : what is each 
man^s share of the loss ? 

9. A and B engaged in an adventnre of $800 ; A continued his 
stock for 6 mpnth^ and received $54 gain ; B continued his 4 
months, and received $40 gain : what sum did each contribute. 

MEDIAL ALLIGAtrOK 
8Mt Alligation it the method of finding the ofterage priee 
of compounds^ whUh consist of ingredients of different ^aluei ; 
or of forming eompounde^kichekmU ham a ginm eu>eret§e nahu. 

It is of two kinds, Medial and AltermUe, 

A*0<0.— The tsmi mUi^paH$n to from the Latki aUiup, \o hind ortU together. 
It bad Ita oflgln in the mwiMr of ooDoecUng the numbers together by a curTO 
llDe^in the solution of aoertaiu class of examples. 

381 « Medial AUigation is the process of finding the mean 
price of a mixture of two or more ingredients of different val- 
ueSj when the quantity and value of the articles mixed are given, 

Jifot$,— The term medial is derived from the Latin mediu»y which slgailles a 
mean cr averof^e, 

1. A farmer mixed 8 hushels of corn which cost $.92 per 
hushel, with 12 bushels of oats which coat $.56^ per bushel: 
what is the mixture worth jier bushel? 

Suggestion. — By adding the cost 8 bushels at $.92 =$7.86 
of the corn to the cost of the oats, 12 " .66= 6.72 

the cost of both ia $14.08. 20 bu. whole cost $14.08 

But the mixture contains 8 bu. 
+12 bu.=20 bu. Now if 20 bu. 20) $14.08 

cost $14.08, one bu. will cost ^V o^ ^m* $.704 per bu. 
$14.08, which is $.704. Hence, 

QuKST.— 380. What is Alligation ? Of how many kinds is It 1 J^ote, What 
is the meaning of the term aliigaUon? 381. What is medial alllisation 1 38SL 
How And the mean value of a mixtuie, when the quantity and the price of 
each of the ingredients are given 1 
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If To find tiie a/twag6 %al/ae of a mixture, when the 
qnantity and tbe price of each of the ingredients are given. 

Divide the whole cost of the ingredie/ita hy the whole quantity 
mixed, and the quotient will he the mean price of the mixture. 

Pboof. — Multiply the whole mixture hy the mednpricey and 
if the product is equal to the whole cost^ the work is rights 

2. A grocer mixed 72 lbs, of si^ar^qrth 6d. a poond, 110 
lbs. worth 8d. a ponnd, and 95 IbsL worth lOd. a pound:, what 
is the worth of a pound of the mixtnre ? 

8. A refiner melted 5 lbs. of gold 22 caratd fine, 2 lbs! 8 oz. 
20 carats fine, and 1 lb. 7 02. Id c&rats fine : what was the 
fineness of thelnixtlure 1 

4. A droyer bought 45 horses at $87 apiece ; G4 oxen at 
(48 apiece, and 71 cows at $28 apiece : what must he sell the 
whole at apiece in order to make $100 ? 

ALTEftKATE ALLTGATTO^. 

383i Alternate Alligation is the process of finding what 
quantity of two or more ingredients, whose prices aie given, 
must be taken to form a mixture of a given price. 

Jf»U.—The term alternate is from the Latin altematus, signifying Sy turvs, 
md indioates th« conneetkm <^ the prices which are len than the mean pricey 
With those which are /greater. Alternate ■Utgation embraeM three Case». 

Cask I. — When the price of each ingredient and the price 
of the mixture are given^ to find the quantity qf ea>ch ingre- 
dient. 

5. A grocer wished to mix four kinds qf t«a, worth 80. 5s. 
7s. aad 8s. a pound, so that the mixture may be worth 6s. a 
pound : what quantity of each must be taken. 

Fir§t^ Second^ Th4rd Operation. 

3 N. 2 lbs. 

5 — . \l lb. ft 
7Z) )l lb. ^ 
8_^3lbs. 

Suggestion. — We first connect each price, which is less than 
the price of the mixture, with one or more of the prices which 



6 



3 — . 1 lb. 
6 — J) 2 lbs. 
7—^ 8 lbs. 
B^y 1 lb. 



6 



3 — sr;-^ 2+1=3 lbs. 
5— O \2 =2 lbs. 
7 — ^) J8 =3 lbs. 
8__--^L^ 3 + 1=4 lbs. 



QuKn-.— 383. What is alternate alligation 1 JfoU. What is the meaning of 
the term alternate ? 
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are greater; and eacli greater price with one or more of those 
that are less. We then place the differ e/ncs between the j>nc6 
of each kind and that of the mixture on the right of the price 
with which each is connected, and the differences which stand 
opposite the respective prices, denote the relatioe qicantitiei 
which will form the mixture required. Hence, 

384 1 To find the qucmtky of each ingredient, when its price 
and the price of the required mixture are given. 

1. Write the 'prices qfihe ingreddents under each ether^ begin- 
ning tuHh the hast; them c^mnecty toith a curve Une^ each price 
tohich is less than the price ofth$ mixture with on& or more <^ 
those that are greater ; and each greater price with one or more 
qf those that are less, 

II. Write the difference between t?^ price of each ingredient 
and that of the mixture^opposite the price qf the ingredient with 
which it is connected. If only one difference stands against any 
price, it will denote the quantity to he taken of that price ; but 
%fmo7'e than one, their sum will be the quantity, 

' Peoof. — Find the value of all the ingredients at their given 
prices ; if the amount is equal to the valus of the whole mixture 
at the gvcen price, the worh is right, 

Oks. 1. The abova rule is baaed on the principle that the excess of ona iogte- 
dient absioe tlw iseftii pvke of the mixturo, cuuuterbalanoes the deficiency of 
another ingre^lieut which is beUv, Thus, in the first operatisn,^ 1 lb. of the Ist 
kind of tea, lacks 3s. of the average price of the mixture ; but adding 3 lbs. of 
the 3d kind, which is la. a pound above the average price, will counterbalance 
this deficiency. The deficiency of the 2d kind is made up by the excess of the 4th. 

In the second operation, the deficiency of tlie 1st is made up by the ejicess of 
the 4th ; and (he deflciemjy of the 2d, by the excess of the 3d. 

In the third operatisn^ the defloieoey of tiie 1st is partly made up by ^e ex> 
cess of the 4ih, and partly by the axfieas of the 3d. 

2. It ia imiiiaterial in what manner we select the pairs of ingnredients, provided 

the prioe of one of the ingredients is less and the other greater thm the mean 
price of the mixture. 

3. Examples under this rule admit of as many difl^ent answers, as there are 
methods of connecting the prices of the iugredieuts which are leas than that of 
the mixture, with those that are greater. 

6. A goldsmith has gold of 16, 18, 22, and 24 carats fine: 
how much Of each may be taken to form a mixture 20 carats 

fine? 



auiesT.— 384. How find the quiuitity of each ingredient, when its price and 
the price of ti>e mixture are given ? 
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v. How much ootfee at 9, 11, and 14 cents a pound, "vrillfonn 
a mixture worth 12 cents a pound f 

8. How much ginger at 16, 18, 21, and 22 cents a pound, 
will form a mixture worth 19 cents a pound ? 

9. A merchant wished to huy four kinds of silk, worth 68, 75, 
83, and 85 cents per yard, so that the average price should be 
80 cents: how many yards of each can he take ? 

Case II. — When the quantity of one of the ingredients and the 
mean price qfthe mixture are given. 

10. How maay poinds c( starch worth 11 and 15 cents a 
pound, must be mixed with 16 lbs. at 10 cents, so that the mix- 
ture may be worth 18 cents a pound ? 

Suggestion. — By connecting the prices of the ingredients as 
in the last case, we find the differences between them and the 
price of the mixture to be 2, 3, and 5. Then the difference of 
the ingredient whose quantity is given, is to each remaining 
difference, as the quantity given is to the quantity required of 
each of the other ingredients. That is, 

2 cts. : 2 cts. : : 16 lbs. : to the lbs. at 11 cts., or 16 lbs. 
2 cts. : 6 cts. : : 16 lbs. : to the lbs. at 15 cts., or 40 lbs. 
Ans, 16 lbs. at 11 cts., and 40 lbs. at 15 cents. Hence, 

885. When the quantity of one ingredient and the price of 
the mixture are given, to find the quantity of the other ingre^ 
dients. 

Find the difference "between the price of each ingredient and 
the mecm price of ths required mia^t/ure^ as before ; then by pro- 
portion, 

As the difference of that ingredieiU wTioss quantity is given, 
is to each particular difference, so is the quantity given to the 
quantity required of each ingredient. 

11. How much molasses at 25 30, and 87 cents per gallon, 
must be mixed with 20 gals, at 20 cts., that the mixture may 
be worth 28 cts. per gallon ? 

12. How much corn at 45, 56, and 65 cents per bushel, must 
be mixed with 25 bu. of oats at 40 cts., that the mixture may 
be worth 50 cents a bushel ? 

QtTKST.— 385. When the qaantitj of one ingredioot «^d the price of the mix- 
ture are given, how find the quantity required of the other ingredients 1 
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Oask in. — When the whole qtumUtif mixed and the mean 
price of the mixture are given, 

18. A man mixed 75 baskets of strawberries at 6, 8, and 12 
cents a basket; the mixture was worth 10 cents a basket: 
bow many baskets of each kind did he mix ? 

Suggestion. — ^We first find the difference between the price 
of each ingredient and the mean price as before, viz : 6 cent^, 
2' cents, and 2 cents, tbe sum of which is 10 cents. 

Then the sum of the differences, is to each particular dijffkr- 
enee, as the whole qtlantity mixed, is to the qnatttity of each 
ingredient. That is, 

10 cts. : 6 cts. : : 75 bas. : to the has. at 12 cts., or 45 bas. 
10 cts. : 2 cts. : : 75 bas. : to the bas. at 8 cts., Or 15 bas. 
10 cts. : 2 cts. : : 75 bas. : to the bas. at 5 cts., or 15 bas. 
Am, 45 bas. at 12 cts., 15 bas. at 8 cts., and 15 bas. at 5 cts. 
Hence, 

386« When the quantity to be mixed and the price of the 
mixture are g^vep, to find the quaorUity of each ingredient. 

Find the difference between the price of each ingredient and 
the mean price of the required mixture^ eu before; then by pro- 
portion^ 

The sum of the differences^ is to each particular difference^ 
as the whole quantity to be mixed^ to the quantity required 
of each ingredient, 

.14. A farmer having oats «t 25 cents, com at 50 eests, peas 
at 80 cents, made a mixture of 100 bushels which was worth 
60 cents a bushel : how many bushels of each did he use ? 

15. A grocer has four kinds of spice worth 75, 80, 85, and 
95 cents a pound : how much of each will form a mixture of 
50 lbs., worth 87 cents a pound ? 

16. A man bought four kinds of wool, at 50, 62, 75, and 83 
cents a pound, and made a mixture of 750 lbs., which cost him 
70 cents a pound : how many pounds of each kind did he 

take? 



Qvx«T.— 386. Whea tbe whole quantity mued and tbe mean price of the mix- 
ture aregltren, bow find the quantity of each ingredient? 
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EEDUOTION" OF OUKRENCIES. 



387i The term eurrency eignifies money, or t^e circulating 
medium ofcommeree, 

388« Eedudiotn ffewrrencies is the process qf changing money 
from the denominations p/one country to the denominations of 
another^ without altering its value, 

Obs. 1 The intrinsic value of the ooiofl of different oktionBt depends apon their 
weiffAf. and the purity of the metal of which they are made. (Art. 146.a. Ob8. 1.} 

The legal value of foreigii coins is determioed by the laws of the country. 

3. For the preatertt glandard weight and purity of the gold and siJ ver coins <^ 
the United States, see Art. 146.a. Obs. 8. 

889i Foreign coins and moneys ofaecotmt which have been 
made current in the United States, by act of Congreis, with their 
values annexed. 



>PouDd sterling ofGt. Britain, 
^Do. Cauada, Nova Scotia, i 
New Bitinswickf \ * 

Franc of France and BelginB) 

. A Liyre Tournois of France* . 
>FIorin of Netherlands, 
Do. Southern States Cermanyi 
Guilder of Netherlands, 
Real Vellon of Spain, . . 
Do. Plate of Spain, 
Milree of Portugal, 



94.84 
. 4.00 



Rix Dollar of Bremen, 
Specie Dollar of Denmark, 
Do. Sweden attd Norway, 
186 kftuuble, si^er, of Rueaia, 
.185 Florin of Austria, 
•40 Lira of Lombardy, 
.40 Lira of Tuscany, , 
.40 Do. of Sardinia, . 
.05 '^ucat of Naples, . 



.10 
1.12 



Ounce of Sicily, 
Leghorn Livre, 



Do. Azores, .83ul^*^i of China, 



Marc Banco of Hamburg, 



.35 V Kupee, British India, 



$.78f 
1.U5 
1.06 
.75 
.485 
.16 
.16 
.186 
JSO 
2.40 
.16 
1.48 
.445 
1.84 



.i Thaler, or Rix Dollar, Prussia, . JBQ | Pagoda of India, 

Ex. 1. Reduce £20 sterling to Federal money. 

Suggestion. — The legal value of £1 is $4.84, oonsequently 
£20 must be 20 times as much ; and $4.84 x 20=196.80. Ans, 

2. Eeduce £5, 13s. 6d. to Federal money. 

Suggestion. — ^Rednce ISs, 6d. to Operation. 

the decimal of a pound, and multiply . £1 =$ 4.84 

$4.84 by the number of pounds; the £5, IBs. 6d. =£5.675 
result is the answer. Hence, Ans. $27,467 



QuiiT.-*387. What is curranoy T 388. What la redofittxm oC craxwDsSj^ \ 
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391 • To reduce Sterling to Federal money. 

I. Reduce the given shillings, pence, and farthings to the deeU 
mal (/ a pound, and annex it to the pounds, 

II. Multiply the legal value of £1 expressed in Federal 
money, by the number of pounds with the decimal annexed, 
and point off the product as in multiplieation of decimals, 

Obs. All foreign coins may be reduced to Federal currency, by multiplying 
the value of one ezpreeaed in Federal money by the number of coins. 

Bed ace the following to Federal money. 

3. £100, 5s. 4. £276, 15s. 

5. £460, 78. 6d. 6. £368, 168. id. 2 far. 

7. £591, 12s. 8d. 1 far. 8. £463, 13s. 6d. 8 far. 

9. £623, 17s. 9d. d far. 10. £708, lis. 4d. 1 f«r. 

11. 8763 francs. 12. 2365 roubles, Bossian. 

18. 9271 florinsX^ J- -^ " 14. 6235 taels, Ohiaeee. 

15. Beduce $27,467 to Sterling mwiey. 

Suggestion. — ^We divide the given dollars Operation. 

by $4.84, because $4.84 make £1. Then, $4.84)$ 27.467 

reducing the decimal .675 to shillings and £5.675 

pence, the result is £5, Ids. 6d. Hence, Atis, £5, 13s. 6d. 

392» To reduce Federal to Sterling money^ 
Divide the given sum hy the legal value of £1 expressed in 
Federal money, and point off the quotient as in division of deci- 
mals. The figures on the left of the decimal point will be 
^pounds; those on the right, decimals of a pound, ichich mud Is 
reduced to shillings, pence, and farthings. (Art. 201.) 

Obs. Federal money may be reduced to any foreign currency, by dividing th« 
given sum by the Federal value of the unit money of the given currency. 

16. Reduce $486.42 to ster. 17. Reduce $1452.50 to ster. 

18. Reduce $16256.75 to ster. 19. Reduce $20278.375 to ster. 

20. Reduce $50376.625 to ster. 21. Reduce $125370.84 to ster. 

22. Reduce $2564 to francs. 23. Reduce $8256 to francs. 

24. Reduce $3265 to florins. 25. Reduce $7204 to roubles. 



QuKST.— 391. How reduce Sterling money to Federal*? Oba. How may all 
foreign coins be reduced to Federal money? 392. How reduce Federal money 
to Sieriiug V Obs, iJow redact) Federal money to any foreign currency? 
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26. Kednce $45 to New England currency. 

Suggestion. — Since there are 6s. N. E. car. $45 

in $1, in |4d these are 45 times as many, or 6s. 

270s. Now nednobag the shillings to pounds, 2|0)27|0s. 

the result is £18, 10s. Hence, Ans. £18, 10s. 

393* To reduce Fed^al money to the State currencies. 

Multiply the given mm hy the number of shillings which, in 
the required currency, make $1, and the product will he the an^ 
swer in tMUings, and decimals of a shilling. Reduce the shillings 
to pounds, cnvd the decimaJ» to pence and farthings, (Art. 201.) 

Ob8. For Tal>le of the diflTerent State currencies and their origin, see p. 14B. 

Beduce the following to l^e specified euirencies. 

27. $878 to K E. currency. 28. $565.75 to N. E. currency. Z , 
29.* $465.45 to N. Y. currency. 80. $875.50 to N. Y. cur. ^ 
31. $640.25 to Pa. currency. 82. $950.60 to Ga. currency.^ A. 
83. $1000 to Canada cur. 34. $25.78 to Canada cur. b^ 

86. Bedtice £15, 7s. 6d., N. Y. currency, to Federal money. 

Suggestion, — Reducing the pounds to Operation, 

shillings, and the pence to the decimal £16, 7s. =307.0 s. 
of a shilling, we have 307.5s. Now, aa and 6d.=0.5 s. 

8s. N. Y. cur. make $1, 807.58. will make 8)807.5 s. 

as many dollars as 8 is contained times Ans, $38.4875. 

in 307.5 ; and 807.5-f-8=$38.4875. Hence, 

891 • To reduce the State currencies to Federal money. 

Beduce the pounds to shillings, and the given pence andfa/r- 
things to the decimal of a shilling ; then divide the mm hy the 
number of shillings vihich, in the given eurreney, make $1, and 
the quotient will he the answer in dollars and cents. 

Reduce the following examples to Federal money. 

36. £48, 16s. 4d. N". E. cur. 37. £73, 4s. 5d. N. E. currency. 

88. £100, 18s. 3d. K Y. cur. 89. £266, 68. 2id. N. Y. cur. 

40. £296, 12s. Penn. cur. 41. £430, 8s. Penn. cur.^ .^ 

42. £668, 10s. Ga. currency. 48. £1000, 15s. 4d. Can. cur. i . 

QuKBT.^-303. How reduce Federal money to the State ciirreiicieB ? 394. Uow 
ledace the State currencies to Federal mon^y ¥ 
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X EXGHANaE. 

SW» EZOHA.NGE- m «MifMi^ Mffmif^ik&trMei'ril^ #f po^' 
ing offwoney in on$ pi^ice^ f^rm^ tqy^mu^ «• WM^ft^r, h$ 
drafU or bUls of Exchange. 

Obs. 1. A Bill of Exekange is a written order, addroooed to a peraQD^ dinwtiDg 
him to pay at a ■p«otfo<l tiaa, atoArtaln ciim af money te aaetbe^ftofsoa, er to 
his order. 

2. The persoa who signt the bill is called the drawer or maJter; the pereoa 
in who^e favor it is drawn, (he Hifer or rtmitter ; the person on Whom U is 
drawn, the Urawetf and after he haa aeoaplad it, the mtetpttr ; tte fomm to 
whom the money is directed to be paid»tbeiMfM; fuid tht {Mnoa who haaiagal 
pOBSeaaion of it, the holder or oioner. 

396* The acceptance of a bill or draft is a promise to pay it 
at maturity or tlie ipwified time. The eommon Method ofttc- 
oeptiog a bill, is for the drawee to write the word tsee^t^ 
and his name aader it, across the bill, either on its face or back* 

Obs. If the payee wishes to $M or trmufer a bill of eichaage. It la necetsaiy 
for him to endorse it, or write hianame on the back of it. 

897 • The pw of esBcAartge is tibe etandard by which the 
comparative worth of the currency of different countries is 
estimated. 

Obs. 1. The par of exckang^e may be either intrinsie, or nominal. 

The intrinsic par is the real imlue of the currency of different cooBtfiefl, 88 de- 
termined by the wet^Ac and puvi^r of their req>eCiiVB .0otn«. . . 

A nominal par is a conventiontU standard established by Qonuaercial usage, 
and may be above or below the intrinsic par. 

2. Exchange is seldom trtatumary, or at par, fa»ng at « time. It wriea aeoord- 
ing to the circumstances of trade. 

When the balance ot tmde is againat a eountry, that Is, wbeh the exports are 
lees than the imports, biUs on the foreign country will he Above par^ tor the reason 
that there will be a greater demand for them to pay the balance due abroad. 
On the other hand, when the balance of trade is in favor of a country, foreign 
bills wiU l>e Mms par, for ttie leason that iSewer will be required. 

3. The course of exchange is itaftactuation above and btlom pmr» 

398 • Exchange is of two kinds, inland or domestic^ and 
foreign. Domestic exchange relates to monetary transactions 
between different places in the aam^ country. Foreign exchange 
relates to nwnetary transactions between different countries. 



QuKBT.— 395. What is Exchange f Qba, What is a hill of exchange? Who 
is the drawer 1 The drawee ? The payee ? The owner 1 396. What is the par 
of exchange ? Of how many kinds is It 1 What is the intrinsic par ? The nom- 
inal par. Oba. What is the course of exebange 1 397. Of bow many kinds ia 
eioboDge ? What is domeetic exchaofa ? Foreign 3 



i 



ibll«. 8&5~400.] KXCHAN6S. 343 

INLAND OB DOMESTIC EXCHANGE. 

3M» Jniandf or Dinaestu Exchcmg*^ is reckoned at a certain 
per cent, on tbe legal correnoy of the country. 

$55887 New Yoek, March 2nh, 1853. 

1. At aight^ pay to the order of Messrs. Brady & Co., Fifty-five 
hundred and eigbty-eigbt dollars, value received, and charge 
the same to William Dwi^ht. 

2¥ JfeMTt. J. K. Walksr & Co. 
MefchemU^ MoMle, 

What is thti value of this bill at 2 per cent premium ? 

Suggwtion, — Since exchange is 2 per Operation, 

cent, premium, the draft is worth the $5288 draft, 
amount stated in it, and 2 per cent, be- .02 rate, 

sides. We therefore find 2 per cent, on $105.76 premium. 

$5288, and add it to the draft. Hience, $5398.76. Am. 

4W« To ca1enla4)e exobange on <lo<Riesti& bi^ ov drafts, 

Multiply the amount of the till In; the given per eejit, 
expressed in decimals^ and the result will he the exchange. 

2. A merchant in Philadelphia wishes to remit $8278 to 
New Orleans : what will a draft cost at 2 J per cent, discount? 

3. A man in St. Louis wishes to buy a draft on New York 
for $1127.50 : what will it cost him at 1 J premium ? 

4. A merchant in New Orleans consigned 500 bales of cot- 
ton, each weighing 878 lbs., to his agent in Boston, which the 
agent sold at 8 cents a pound, and charged 2^ per cent, com- 
mission ; the merchant finally sold a draft on his agent for the 
sum due him, at 1 per cent, premium : how much did he receive 
for his cotton^ 

5. B of New York sent 876 pieces of cloth, containing 85| 
yards apiece, to D in Cincinnati, and agreed to pay him 2| per 
cent, commission, and 3 percent, guarantee. B sold the cloth 
fit $4.87:^ per yard, paid $69.50 freight, and $35.15 insurance. 
For what sum can B draw on D ; and what will he receive 
for his doth^ if he sells the draft at 1| per cent, premium ? jl^ 

QuKiT. — 100. How do you calculiite exchange on domestic bills or drafts? 
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FOREIGN EXCHANGE. 

401 • Exchange between tlie United States and England is 
commonly reckoned at a eertam per cent, on a nomirud par^ 
which assumes £1 SUrling to be equal to $4|, or $4.44|. Thnn, 
when exchange is 9 per cent, above par, £1=1.09 x %^^\ and 
$l=£/jy-5-1.09. 

Obs. ]. The f^ominalpar of exchange on Esgtamd, is the iamie m Uieorigiaal 
legal valae of a poiiod Sterling fixed by Ck>Dgre« in 1799 for eetlmatiDg duties. 

2. The reason that exetenge on England is always so much above par, is chiefly 
owing to the fact that the basi; or nominai paty upon which it is calculated, is 
far below the real vaiuo of a pound Steriing. It essuJAes XI to to vorth. 
only f 4.44 J^ whereas its intrinsic value is f 4^861, and its •preeent legal value ia 
IM.84, which is 9 per cent, more than the nominal par, (Art. 147. Obs. 2.) 

It is obvious, therefore, that 9 per cent, must be added to the nominMl par of 
exchange, to make it equal \oi\\e legal value of & pound Sterling ; and exchange 
reciconed on this basis (94.44^ to a pound), must be at a premium of 9 percent, 
or over, before English funds are in reality at par, taking the UgaLix f»£riiutc 
value of a pound as the standard. 

Exchange £310, IPs. New York, April 5th, 1853. 

1. At thirty- days sight of this first of Exchange, (the second 
and third of tbe same date and teoor nopaid,) pay Charles 
Howe, Esq., or order. Three hundred and ten pounds, ten ahil- 
lings sterling, with or withodt farther advice. 

James Oonbad. 
To Messrs. BARiNa & Oo. 
Brokers^ London. 

What is the value of this Bill of Exchange, at 8| per cent, 
piemium? 

Suggestion. — Tlie given shillin gs (1 Os.) Operation, 

are equal to £.5, which we annex to the £310, 10s=£310.5 

pounds. Now, as the rate of exchange 4.822 

is 8^ per cent, above par, it is evident 6210 

that £1=1.085 x$Y, or $4,822. * We 6210 • 

therefore multiply the given pounds by 24840 

the nominal par value of £1 increased 12420 

by the per cent premium, and Uie result Ans. $1497.2310 
is the value of the bill. Hence, 

Quest.— 401. How is exchangeon England commonly reckoned 1 Obg. Why 
Is exchange on England always so much above par ? What does the nominal 
par assume to be the value of a pound Sterling 1 What is its Intrinsic value 1 
Its legal value ? At what premium then must exchange be, before English 
funds are in reality at par, taking the legal value of £1 as the standard ? 
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402. To find the value in Federal money of Bills of Ex- 
change on Englaad, at a given per cent, premium. 

1. Reduce the shillings^ pence^ and farthings to tTie decimal 
ofapound^ and annex it to the given pounds. (Art. 200.) 

II. Multiply this sum by the nominal par value of £1, in- 
creased by the given per cent, exchange^ and the product will bt 
the value of the bill in Inderal monty. 

Or, multiply the pounds and decimal of a pound by ^^- ; then 
find-theper cent, excliange and add it to this product ; the re- 
sult will be the value of the bill in Federal nwney. 

Ob8. In nef^otiating foreign bills, it is customary to draw three of the »ame data 
and amoiuit, which are called the Firgt^ Second and Third of Exchange ; and 
collectively, a Set of Exekange. These are seut by different ships or convey- 
ances, and when the first is accepled or paid, the others are void. 

2. What is the valoe of a hill of exchange on London for 
£1568, 5s., at 9 per cent, premium ? 

3. When exchange is d| per cent premium, what is the 
value of a bill for £2673, 15s. 8d. ? 

4. What is the J'ederal value of £3181, 78. 6d., at 10 pei 
cent, premium ? » 

5. A traveler paid $2T80 for a biU> of exchange on London, 
at 8 per cent, premium : what was the amount of the bill ? 

Suggestion. — Since the rate of ex- Operation, 

ch^ge was 8 per cent, it is plain £1= $4.80)1 2730.00 00 

1.08 X $-V^, or $4.80. Now if $4.80 will £568.75 

buy £1 , $2730 will buy as many pounds 20 

as $4.80 are contained times in $2780, s.lS.OO 

which is £568.75. The decimal .75 is jin«. £568, l5s. 
equal to 15s. Hence, 

403* To find the value in Sterling money of any sum of 
Federal money, at a given per cent exchange. 

Divide the given, sum by the nominal pcM* value of£l in Fed- 
eral money increased by the per cent, exchange, and the quotient 
will be the value in pounds and the decimal qfapownd. Reduce 
the decimal to' shillings, pence, and farthings, annex them to the 
pounds, and the result mill be the answer. (Art. 210.) 



QuK8T.-!-402. How do you find the vul ue in Federal money of bills of exchange 
on England at a given per cent, preminm ? 
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6. Wbat is the Sterling value of $1560.75, at 9 per cent, 
exchauge ? 

7. What is the Ster. value of $4368.50, at 10 per cent Ex.? 

8. What is the Ster. value of $5280.60, at 8^ per cent. Ex.? 

9. What is the Ster. value of $50000, at 9{ per ct. exchange? 

10. A merchant consigned 2560 bbls. of flour to his agent in 
Liverpool, who sold it at JBl, 8s. 6d. per barrel, and charged 2 
per cent. CQiumissioa : what is the net amount of the flour in 
Federal money, allowing 8 per cent exchange ? 

12. A merchant in N. Y. shipped 1000 bales of cotton weigh- 
ing 860 lbs. per bale, to his agent in London, who sold it at 

8Jd. per pound, paid ]d. a pound for freight, and charged 2i 
per cent, commission. What was the net proceeds in Federal 

money, allowing 8J- per cent, exchange 1 

'404 • In France, accounts are kept in/ran^ and'eerUimes. 
The franc is the unU money, it is subdivided into decimesor , 
tenths, and centimes or hundredths, according to the decimal 
notation, in the same manner as Federal money. 

10 centimes make 1 decime ; 10 decimes nmkb 1 frattc, 

Obs. Id business mutters, decimes are expreissM in centimes. Thna, In qtiot' 
log excbangat, inetniMi ot M>ii9 5 ftvncst % deciuies, and 9 eesUnMaiure Uronli a 
dollar, it is custvmttry to sayi exchange is 5 francs and 23 ceatimes per doUar ; ia 
circulars and prices current, it is written, Francs, 5.23 to 5.18, dec 

405« In negotiating Bills of Exchange on France, it fe cus- 
tomary to make the dollar \^q fixed sum or basis of calculation, 
while the French cuirency is the variable sum. 

4M* To find the val^e m, Federal nu>ney of Bills of £z- 
chauge on France., 

Divide the given mm ly the exchange ealtte of$l ea^essed in 
francs and centimes, and the quotient will te the value of the 
Mil in Federal money, 

Obs. Formerly ezcbwge oa Fnnds wasflafcalaCed at a certaiB per cOit. od a 

nominal par of exchnnge, which assumed a dollar to be equal to 5^ franca. Thii 
method, though still adhered to in books, is discarded by business men. 

13. What is the value of a bill of exchange on Paris for 4515 
francs, exchange at 5.25 francs per dollar? Ans. $860. 

14. What is the value of a bill of exchange on Havre for 
10640 francs, exchange at 6.16 francs per dollar. 

15. What is the value of 25266 f. exchange 5.20 f. per $1 ? 

16. What is the value of 68432 f- ^change 6.16^ f. per $1 ? \^ 
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AKITHMETIOAL PROGKKSSION. 

408* Pbogsb88ion is continued ^proportion. It is of two 
kinds, arithmetical and geofnetrical, 

409« Arithmetical progression is a series of numbers, which 
increase or decrease by a common difference; as 8, 6, 7, 9, 11, 
18, Sse. ; 6t 16, II, 9^ 7, 6, d;o. 

Ob8. If the series increases, it is called ascending; tf it decfsaset) ^taetniing. 
Arithmetical progression is sometimes called equidifferent series. 

410« When your nnmbers are in arithmetical progression, 
th^ sum of the extremes is equal to the sum of the means. 

Thus, in the series 3, 5, 7, 9, the sum 3+9=5+7. 
Again, if three numbers are in arithmetical progression, the 
sum of the extremes is double tJie m>ean. 
Thus, in the series 9, 6, 8, the sum 9+8=6+6. 

41 1« In an (M^^Tk/in^ series, each succeeding term is found 
by adding the common difference to the preceding term. Thus, 
if the first term is 8^ and the <9ommo]i difference 2, the series 
Is 8. 5, 7, 9, 11, 13, &o. 

In a descending series, eadi suoeeeding term is fotmd by 
subtracting the common difference from the preceding term. 
Thus, if the first term is 15, and the common difference 2, the 
series is 15, 13, 11, 9, 7, &c. 

412« In arithmetical piogreMton, there are five parta to be 
considered, viz : the first term^ the last term^ the number of 
terms^ the common d^erenoe^ and the Sfwm of aU the terms. 
These parts have such a relation to each other, that if any 
three of them are given, the other two may be easily found. 

413* To find the 9um of all the t^rms, when the extremes 
and the number of terms are given. 

Multiply half the sum of the extremes by the Twmber ofterms^ 
and the product will be the sum of the given series. 

QuKMT.— 408. What is progression ? Of bow many kinds is it? 409. What 
is arithmetical progression? Obs, If the series increasiss, .what is it called ? If 
it decreases, what? 410. When four numbers are in arithmetical progression, 
to what is the sum of the extremes equal 1 411. In an ascending series, how ia 
esefa snooeeslT* term found 1 413. Wh«n. (he eoBlMnies and uamber of tarmi 
are slven, ho«ir And the Bum of all theteraal 
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1. If the extremes of a series are 2 aDd 14, and the number 
of terms is 7, what is the sum of all the terms ? Am. 56. 

2. If the extremes of a series are 36 and 4, and the number 
of terms 9, what is the sum of all the terms ? 

8. How many strokes would a clock which goes to 24 o'clock, 
sti'ike in a day ? 

415 • To find the emvnwn d^ffwrenee^ when the esstremet and 
the nimlfer of terms are given. 

.Divide t\e difference of the extremes "by tTie nurnber of terms 
less 1, and the quotient will he the common difference required. 

4. If the extremes are 2 and 38, and the number of terms 13, 
what is the common difference ? Ans. 3. 

5. The extremes are 3 and 19, the number of terms 9 : what 
is the com. dif. and the sum of the series? 

416t To find the number of terms, when the extremes and 
common difference are given. 

Divide the differefMe of the extremes by the common difference^ 
and the quotient increased by 1 will be the number of terms, 

6. If the extremes are 2 and S3, and the common ditference. 
8, what is the number of terms ? Ans. 18. 

7. A man spent $8 the first hoKday^ $46 the last, and each 
day $8 more than on the preceding: how many holidays did 
he have, §nd how mach did he 8peii4 ^ 

417« When the sum of the series, the 7ii4m5er of terjus, &nd 
<me of the extremes are given, to find the other extreme. 

Divide twice the sum of the series by the number ofterrhSy 
and from ike quotient tmhe the given extreme. 

8. If one extreme is 10, the number of terms 6, and the sum 
of the series 42, what is the other extreme ?. Ans. 4. 

9. If the sum of the series is 1924, one extreme 27, and the 
number of terms 26, what is the other extreme ? 



Quest. — 41S. Whenthe extremes and niimber of terms are given, how find the 
common difference ? 416. When the extremes and common difference are given, 
bow flnd Ihe nombar of tema^? 417. When the sam of the aeries, the number 
of terms, and one of the extremes aw given, hew find iib» otbor cxiraoi* t 
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GEOMETRICAL PROGRESSION. 

4I8« Geometrical progression is a series ofnurabers which 
increase dy a common multiplier^ or decrease by a coTrmwn dim- 
8or; as 2, 4, 8, 16, 32, &c. ; or 82, 16, 8, 4, 2. 

Obs. 1. If the series incretBet, it to ealed««0Muii«^; if itdecvnaes, d»9eending. 

Tbe Bumbera which form the adriet. are called the term* oC the progreaBion. 
The common multiplier^ or divisor, is called the ratio. 

S. In an UMtMNnr aeries, each suceeecRng te^m to fimnd by multlplyiag the 
preceding by tbe ratio. Thus, if the first term to 3, and the catfto 3y the secies to 
2, 6, 18, 54, Ace. 

In a descending eeriesy eaoh saooeeding term to Ibaod by dtridtag Ihe fffweding 
by the ratio. If the first term to 54 and the ratio 3, the series is, 54, IS, 6, 2. 

3. If ihe Jirat term and ratio are (he same^ the progression is simply a series of 
powers ; as 2 ; 2 x 2 ; 2 X 2 X 2; 2 X 2 X 2 X 2, Ac£. 

4. In Oeometrical as well as in .Arithmetical progression^ there are five parto 
to to considered, vto : Me Jtret termy the Uet term^ the number of terms, the ratio, 
and the sum ^aUthe terms. These parts have Biich a relation to each other, 
that if any three of them are given, the oUiar ttpo may be easily IbiUML 

419t To find tbe liit term, when the ^st term, the ratio^ 
and tlie number of terms are given. 

Multiply the first term into that power of the ratio whose 
index^ is \ less than the numJber oftermA^ and ihe product wiU 
be the lasl term required, 

Oss. The seyeral amomnts in compomd ialeraA <hn» a geemetneei eeriee of 

which the principal to the Ist term ; the amount of 91 for I year the ratio, 
and the number of years + 1 the number of terms. Hence tbe amount of any 
sum at compound interest, may be foond in tb* aaae way as ihe Imet term of a 
geometrical sariSs. 

1. If the first term of a geometrical progression is 4, ^nd the 
ratio 3, what is the 5th term ? Ans^ 824. 

2. If the first term is 48, and the ratio ^, what is the 5th 
term. * 

8. The first term of a series is 8, the ratio 4 : what is the 
7th term ? 



Quest.-— 418. What to geometrical progression? Obs. When the series in- 
creases, what is it called 1 When it decreases, what 1 What are the terms of 
the progression 1 In an ascending series, how to each succeeding term found 1 
how in a descending series 1 If the first term and tbe ratio are the same, what 
to the series ? 419. When the first term, the ratio,*and the number of terms are 
given, how do yon find the last term ? Of9. How find the amount of any Bum 
at compoand interaii by geometiteal progrenion 7 
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4. The first term of a series is 2, the ratio 2 : what is the 
23d term? 

5. If a scholar receives 1 credit mark for the 1st example he 
solves, 2 for the 2d, 4 for the third, and so on, the number 
heing douhlod for each exaipple, how many marks will he 
receive for the 12th ? 

6. What is the amonnt of $225, at 6 per cent, compound 
interest for 4 years ? ' 

7. What is the amocmi of $dl0.50, at 7 per cent, compound 
interest for 5 fettH 7 

iM* To find the svm of the series, when the ratio and the 

extremes are given. 

Multiply the greatest term hy the ratio^ from the product sub- 
tract the least term^ and divide the remaindenf hy the ratio less 1. 

Ob8. 1. When Aiejirgt tenfll, (Ke^afid, ftrifl the ntnOer of tenim are glren, to 
find the sfHn of tbe serMs we mint ffret find the last term, then proceed as above. 

3. The sum of an infinite series whose terms decrease by a common divisor, 
may be fMnd tf multtpfyfing tie greutHt tmem HUo tMe rttttt, sad dimidinff the pr> 
duct by the ratio Use 1. Tbe least term being infiaitoiy WQiUJ, is of no compara* 
tive value, and is therefore neglected. 

8. If the extremes are 4 and 972, and the ratio 3, what is the 
sum of the series? ^tza. 1456. 

9. The first term is 3, the ratio 2, afid the tiumher of terms 
9: what is the smii of l^e weiles ? 

10. The extremes 6i a series ai'e 24 and 43144, and the ratio IJ : 
what is the «ain af the aeriee ? 

11. What is the sum of the infinite series |, |, |, ^. 

12. What is the sum of the infinite series j, .^, -^^ &e, 

13. What IS the sum 6f the series .1 ; .01 ; .001, &c* 

14. A man hought a garden ^ cods, wide .and 4 roJa long, 
and agreed to pay 1 cent for the 1st sq. rod, 4 cents for the 
2d, 16 ceats for the 3d, an^ so on, quadrupling eaeh sq. rod: 
how much did his garden cost him ? 

15. A lady bought a dress containing 12 yards, agreeing to 
pay Is. for the Ist yard, 28. for the 2d, 4s. for the 3d, and so 
on : how much did her dress cost ? 



QuKBT.— 420. When tbe ratio and the extremes are given, bow find tbe sum 
of the series? Obs» Hour find tbe auia pf auinfiuito wrie^ wbiuae termadecreaM 
by a Common divisor 1 
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MENSURATIOK 
421 • Mbnsdration is the art of measnriDg magnitudes. 

Obs. Tlie term mtignitude^ denotes that which has one or more of the three 
dimensions, length, bxMdtht uid tkickncMM, 

422« A line is length without Jyreadth, 

A mrface ig that wliieii iiM length Mid hnadth^ withont 
height or thichne^, 

423« Ifi measaring mrfaceB^ it is cnstDtnary to assume a 
square as the measuring unit^ whose side is s^ linear unit of the 
same name ; as a square foot, a square rod, &c. (Thomson's 
Legendre's Geometry, IV. 4. Sch.) 
JV«te.-«FQr ike demoDfltrttioaof ibe fbUowing priBciptoa, aee referanoes. 

424» A 9qua/re is a figure which has four equal sides, and 
all its angles right angles, (Art. 153. Obs:) _. , 

A parallelogram 19 & quadrilateral figure 
whose opposite sides are equal and parallel. 
It may be right-angled^ or oblique angled, 
(Figs. 1,8.) 

A rectangle is a rigM-angled parallelogram. (Fig. 1.) 

42dt To find the «rea of a rectangle^ and a squar^^ 
Multiply the length by the breadth. (Leg. IV. 6.) 

M'ote.— When the area and one side of a rectangle are given, the other tide if 
found by dividing the area by the;^toen side. (Art. 291. Note.) 

1. Row many acres are Aen in & field iaib roda long, ind Sft) reds wide t 

^ns. 67^ aoraa* 

2. How i|iany acres in a 0eld 800/ods long^ and V28 rods wide ? 

' 3. FivKi the area of a sqnare fle^ whoAe sides are tS5 fod^ ia ton^h. 

. 4. A man «M)ced off a Kdaagolar field cootaioiog 7750 sq. rods, t&e langtk of 
which waA 75 reds." what was its breadth 7 

. 5. One side of a rectangular field is 1 mile in length, and it contains 160 acres: 
what is tba length of the other a|d0 ? - ■ ., p|g^ 2, 

426* A rhombus is a quadrilateral figure 
whose sides are equal and its opposite sides 
parallel^ but its angles not right angles. 
(Fig. 2.) 

A rhmnboid is an oblique angled paral- 
lelogram. (Fig. 8.) 

Obs. The term alUtude^ denotes peipeedicularheight ; 
as A, B, Fig. 3. 




B Fig. 3. 
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427t To find the area of a rh^orribuf^ and rhomhoid. 
Multiply' the length hy the altitude, (Leg. lY. 5.) 

6. The length of a rhombus is 17 fL, and its perpendicalar height 16 ft. : what 
fs its area? j9n«. 272 sq. ft. 

7. What is the area of a rhomboid whose aUltade is 35 rods, and its lengtli 
28.6 rods 1 ^*«1*-B 

428* A itraj^^eimm is a qoftdrikteral figure, 
Laving. 071^ t/ijoo of its sides parallel, (Fig. 4^) 

Obs. a diagomal is a straight line joining two opposite angles ; 
as A B, Fig. 4. 

429« To find the area of a trapezium. (Leg. lY. 7.) 
Multiply half the sum of the parallel sides hy the <Utitude* 

8. The pnrallel sides of a trapezldm are IS feet and 31 feet, and its altitude 13 
ftiet : wbai is its area 1 Maa, 2i0 ft^. 

9. Find the area of a trapezium wbose parallel sides are 525 rods and 37 rods, 
and its altitude 18 rods. 

430» To find the area of a triangle. (Art. 354. Leg. lY. 6.) 

Multiply the dose hy half the altitude. 

Obs. 1. The bate of a triangle is found by dlTiding tbe area by Aa//the aUi' 
ude. (Art. 355.) 
S. The altitude oTa triangle is found by dividing the area by half the base. 

10. What is the area of a triangle whose base to 45 ftet, and its altitude 90 
eetf .^iw. 450 sq. ft. 

11. What is the area of a triangle whose base Is 156 feet, and its altitude 63 
^t1 

431s To ^dth«ac6ik of a^rtany 2e,w]Ma the three iidet Bie 

From half ^^ ^^ ^ ^ ^^^ ^^^ subtract each side respeC" 
ikely ; then multiply together half the sum am,d the three re- 
mainders^ and extract the square root of the product 

IS. Whal^ls the area of a triangle whose sidea »e reepectiTely 10 feet, 13 feet, 
«idl6ft.¥ .iSns. 59.904- ft. 

' 13. What is the area of a triangle whose sides are each 13 yds. ? 

432* A circle is a plane figure hounded by a curt>e line, every 
part of which is equally distant from a certain point within, 
called the centre, (Fig. p. 147.) 

The circumference is the curve line by which it is bounded. 
The diameter is a straight line which passes through the 
centre, and is terminated on both sides by the circumferenoe. 



^ 
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The radius or smiirdiameter is a straight line drawn from 
the centre to tl^e circumference. 

Obs. From tbe definiUon of a circle, it follows that all ih% radii are equal; 
alBO} that all the dianutera are equal, 

433* To find the circumference of a circle, when the diam- 
eter is given. (Leg. V. 11. Sch.) 

Multiply the gvoen diameter ^-8.14159. 

14. What is the circumference of a circle whose diameter is 15 ft. ? 

^ns. 47.12385 It 

15. What is the circamferenoe of a circle whose diameter is 100 rods 1 

4S4« To find the diameter of a circle, when the circamfer- 
enoe is given. 
Divide the given drcfwmfefrmce 6^ 3.14159. 

Ovs. The diameter of a circle may also he found by diyiding the area hy .7854, 
and extracting the square root of the quotient. 

16. What is tbe diameter of a circle whose circumf. is 94.3477 ft.? Jlne. 30 ft. 

17. What is the diameter of a circle whose circumference is 62d..318 yards T 

48$« To find the area of a circle, (Leg. V. 11.) 
Multiply half the circum/ej'ence hy half the diameter ; or, 
multiply ths circumference hy a fourth of the diameter, 

Obs. The area of a circle may also be found by multiplying the «^ar0 of tti 
diameter by ttie decimal .7854. 

18. What is the area of a circle whose diameter is 100 ft. ? Ane, 7854 sq. ft. 

19. What is tbe area of a circle whose diameter is ISO rods? 

S20. What is the area of a circle whose circamferenoe is 160 yards? 
21. Required tbe diameter of a circle containing 50.2656 square rods ! 
92. Required the diameter of a eficle omlaialDg 9M.€6a4 square feetl 

436* A solid is a magnitude which has length, hreadth^ and 
thickness. 

437« In measnring solids^ it is cnstomary to assume a eti^e 
as the measuring uni% whose sides are squares of the same 
name. The sides of a cnhic inch, are square inches ; of a cubic 
foot, are square feet, &c. (Art. 154. Obs.) 

438 • To find the solidity of bodies whose sides are perpen-' 
dicular to each other. (Art. 164. Leg. VU, 11. Sch.) 

Multiply the lengthy breadth^ and thickness together, 

Obs. When the contente of a solid and two of its sides are given, the other 
side is found hy dividing the contents by the product of tbe two sides. (Art. 294.) 

S3. How many cubic feet are there in a stick of timber 60 feet /ong, 3| feel 
wide, and S f8et thick f Ans. 400 cubic feet. 

T.P. VL 
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24. How moy cable feet la a wall 100 feet long, 15| feet high, and 3^ feet 
thick? 

55. A man wishes to make a cubical bin, which shall oontaia 19683 solid feet: 
what most be the length of its side ? 

56. If a stick of timber cootainiug 400 cable feet, is 60 feet long, and 3| leet 
thick, what is its width 1 

439« A prUm is a solid whofie bases or ends are similar^ 
eqtuUf and parallel^ and whoqjB sides are paraUelograma, 

Obs.I. When the basM of aprios an ericMffef it to called •tTNny'aler prism; 

when square, a gquare prism, fce. 
S. All prisms whose ends are pmrattelogrmmt are called paralltUpiptignt, 
3. A riffht prism is one whose sides are perpendicular to its bases. All other 

prisms are called 9blif». 

440« To find the solidity of a prwn. 

Multiply the area of th$ base by the height (Leg. YII. 12.) 

Obs. 1. The height of a prism it the perpendiculsr distance between the planes 
of the bases. Hence, In a right prism, the lieight is equal to ttie taigth of one 
of ihe sides. 

2. This rule is applicable to aU frinuy triangular, quadraagokr, &c.; dse to 
all paraUelopipedonsy 

9n. What is the solidity of a prism whose base is 5 feet square, and its height 
15 feet 1 Ana. 375 cubic feet. 

. 96L What is theeoUdily of a triangular prism whose height is 20 feet, and Uie 
area of whose base is 460 square feet 1 

44 !• To find the lateral mrface of a right prism. 
Multiply the length by the perimeter €f the base. 



Obs. If we add tlie amanr belh«Bda to the ialeral auifaee, the sam win be 

the whole surface of the prism* 

29. Bequhed the lateral snrflioe of a triangular prism whose perimeter Is 4| 
inches, and its length 12 inches. -^na, 54 square inches. 

30. Beqaiffsd the lateral smliMe of a qnadrangalar prism whose sides are each 
S feet, and its length 19 feet. 

442« A pyramid is a solid whose base is a 
triangular, square^ or polygonal plane, and 
whose sides terminate in a point called the 
vertex, (Fig. 6.) 

A/ruttum of a pyramid is the part which 
remains after cutting off the top by a plane 
parallel to the base, as abcde^ Eig. 5. 
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443« A eone is a solid whose base is a cirels^ and its sides ter- 
minate in a point called the vertex. (Fig. 6.) 

A frustum of a cone is the part which 
remains after cntting off the top by a 
t>laiie parallel to the bajBe, aaahcd, 

444fl To find the solidity of a fyramidy 
or cone. (Leg. TIL 18. VIIL 4.) 

Multiply the area of the base hy ^of 
the altitude. 

31. Required the solidity of a Bquare pyramid, the A 
Bide of whose base is S5 feet^ and whose height is 
60 feet. An*. 13500 cubic feet 

32. Bequired the solidity of a 00B6, the diameter of whose base is 30 feet, and 
whose height is 90 feet. 

445 • To find the lateral or eonoex surface of a regular pyra- 
mid, or cone. (Leg. VIL 16. YIIL 3.) 
Multiply the perimeter nfthe hose by | the slant-heighi. 

Om. The tUnt-heigkt of • regular pyramKI, is tlie distance flroin the tertez or 
sammit to the middle of one of the sides of th^base. 

33. What is the lateral surface of a trlangnlur pyramid whose slant-height it 
10 feet, and each side 8 feet? An». 120 feet. 

34. What is the convex surfiiee of a eone, the perimeter of whose base la 560 
yards, and slant-height 120 yards 1 

446« To find the solidity of a frustum of a pyramid, or 
cone. (Leg. VIL 19. Sch. VIIL 6.) 

To Ihe sum of the areas of the tioo endSy add the square root 
of the product of these areas ; then multiply this sum by \ of ike 
perpendicular height, 

35. The areas of the ends of a firostumof a cone are square feet, and 4 square 
feet, its height 16 feet : what is its solidity ? j9m. 95 feet 

36. Tka two ends of aflruston of a pyyanid aie 4 feaianA 3 iMi square, ita 
height 10 feet : what is its soUdky 1 

447* The convex sarfaoe of s frustum of a pyramid, or 
cone, is found by multiplying half the sum of ths circunfer- 
ences of the two ends by the slant-height. (Leg. VIL 17.) 

37. The eircumferenees of the two ends of a frustum of a pyramid are 12 feet 
and 8 ft., and its slant-height 7 ft. : what is its convex surfikoe ? An*. 70 sq. ft. 

Fig. 7. 

448« A cylinder is a long circular 
body of uniform diameter, whose 
ends are equal parallel eirelei. (Fig. 
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449. To find the solidity of a cylinder. (Leg. VIII. 2.) 
Multiply the area of the hose by the height or length, 

39. Required the solidity of a cylinder 6 feet In diameter, «nd 20 feet high. 

./9n«. 565.488 cubic feet 

40. Required the BolidUy of a cylinder 30 tbei in diameter, and 65 feet long. 

459* To find the convex sur/tiee of a cylinder. 
Multiply the cireun^ference qf the hose hy Ui>e height, 

41. What is the convex mrfooe of a cylinder 16 inches in cireamibrence and 
40 inches long ? Ana, 640 square in. 

42. What is the convex Burfhce of a cylinder, whose diameter is 20 feet, and 
its height 65 feet? 

451 « A sphere or globe is a solid terminated by a curye sur- 
face, every part of which is equally distant from a certain point 
within called the centre, 

452* To find the surface of a sphere or globe. 

Multiply the eireumferenee hy the diameter, (Leg. Vlll. 9.) 

|3. Required the surface of a globe 13 inches in diameter. 

An8. 531 sq. in. neai^y. 
A^ Required the surface of the earth, its diameter being 8000 miles. 

453fl To find the soUdity of a sphere or globe. 
Multiply the surface by \oft7ie diameter, 

^. What is the soUdity of a globe 13 in. in diameter 1 Ans. 904.77792 Uk 
16. What is the solidity of the earth, its diameter being 8000 miles. 

GAUGING OP CASKS. 

454« To find the contents or capacity of casks. 

Multiply the square tf the mean diameter into the length in 
incites ; tl^en this product multiplied into .0034 will be the mm 
gallons, or multiplied into .0028 mil be the beer gallons, 

Ob8. The mean diameter of a cask Is found by adding to the head diameter 
.7 of the difference between the head and bung diameters when the staves are 
very much curved; and by adding Ji when very iiule curved, and by adding .65 
when they lure of a meditun curve. 

41, How many wine gallons does a cask contain whose length is 35 inches, its 
bung diameter 30 inches, and its head diameter 26 inches, it being but little 
curved 1 Ana. 93.296 gallons. 

48. How many beer gallons in a cask 54 Inches long, whose bung diameter is 
€1 tncbesi and head diameter 36 inches, its staves being much curved ? 
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1. A farmer having sold k and | of his sheep, had 95 left : how 
tnaaj bad he at first f 

2. A man having $16750, spent ^ for a house, h the remainder for 
a barn, and i of the balance for a carriage : how much had he left t 

8. What is the difference between -1} of 275, and J of 315. 
4 What number is that, it of which exceeds i bj 887 f 
6. What number is that, f and J of which make 266. 

6. What number must be added to 1375i to make 81193^ f 

7. What must be taken from 11 37 J that 793i may be left ? 

8. What must be added to 217i that the sum may be I7i times 19i f 

9. What number multiplied by 45 1, will produce 288i f 

10. What number divided by 37 J, will give 193 j for the quotient! 

11. Bought ) of a ship, and sold | of it : how much was left f 

12. A broker negotiated a bill of exchange of |10360, at 11 per 
cent. : what was his commission ? 

18. At what per cent, must $6376 be loaned, to draw $186.49 
interest in 3 months ! 

14. What sum must be loaned at 7 per cent, to gain $465 interest 
in 8 months ! 

16. What sum must be loaned at 6i per cent interest, to gain $650 
semi-annually ? 

16. In what time will $8284 gain $366, at 6 per cent interest! 

17. At 7 per cent int., in what time will $867.25 double itself I 

18. At what per cent, interest will $600 double itself in 10 years! 

19. What is the present worth of $1866, payable in 6 months, 
when money is worth 7 per cent, per annum ! 

20. At 6 per cent discount, what is the present worth of $1628.28, 
due in 1 year ! 

21. What is the bank discount on a note of $780, payable in 4 
months, at 6i per cent ! 

22. What is the bank discount on a note of $1676, payable in 60 
days, at 7 per cent. ! 

23. What will 86 shares of railroad stock cost, at lOi per cent 
advance ! Ans, $3867.60. 

24. What cost 68 shares of bank stock, at 81 per cent discount ! 

25. What premium must a man pay annually for insuring $8600 
on his store and goods, at li per cent. ! 

26. If I obtain insurance on goods, worth $16266, at 2l per eent, 
•od the goods are lost) how much shall I lose ? 
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2*7. Paid |78.'76 iasaranoe anniullj, which was liper eent eathe 
0um insured : what was the amount of mj policy ? 

28. Paid |24.54 insurance on |6544 : what was the per cent. ? 

29. Receiy«d $862.50 diyidend on $17250 stock: what was the 
per cent, f 

30. Bought a fann for $5640, spent $258 upon it, then sold it for 
15 per cent, profit : how much did it sell for ? 

31. Bought goods for $4390, and sold them on 6 mo& at 22^ 
per cent aboye cost: what was the profit, allowing 7 per cent 
interest f 

82. Bought 15000 gals, oil for $8500: allowing ll per ceat. leak- 
age, how must it be sold to gain 15 per cent 

S3. If I buy 1675 yards of flannel for $368.50, how must I retsil 
it per yard to gain 25 per cent t AfU, 27| cts. 

84. A grocer bought 2500 lbs. of coffee for $250, and sold it at 6 
per cent loss : what did he get per pound ? 

85. A merchant bought 1824 yds. of cloth, at $2.50 per yard and 
retailed it at $8 per yard : what per cent, was his profit, and how much 
did he make ? 

36. A shop-keeper bought 100 pieces of lace, for $250, and sold 
^them for $375 : what per cent did he make, and how much ? 

37. If u grocer buys 3680 lbs. of cheese, at 4} cts. per. lb., and 
sells it at 6^ cts., what per cent and how much is his profit? 

88. What is the ad valorem duty, at 33i per cent, on a quantity of 
doths which cost $10436 f 

89. What is the ad valorem duty, at 15i^ psr cent., on a cargo of 
tsa, invoiced at $85856 ? 

40.' At S7i per cent, what is the duty on a quantity of silks which 
•ost $23265 ! 

41. Ths sum of two ntmibers is 856, and their difi^ence is 76 : 
What are the numbers ? 

42. The sum of two numbers is 5643, and their differ enoe is 125 : 
what are the numbers ? ^ 

43. The difference of two numbers is 68, and the smaller number 
is 365 : what is the greater number ? 

44. The product of two numbers is 3750, and one of the numben 
is 75 : what is the other ? 

45. What number is that, f of which is 34 times 45 ? 

46. What number is that, § of | of which is 63 times f of 120 ? 

47. How long will it take a person to count a biUion, if he counts 
50 a minutci, and works 6 hours per day, for 5 days a week, and 62 
wedh» a year t 
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48. How many dollars* each yrtighlng 412| grains, ean be made 
from 7 lbs. 1 oz. 18 pwt. 18 grs. of silver! 

49. How many pounds of silk will it take to spin a thread which 
will reach round the earth, allowing its circumference to be 26000 
miles, and 21^ oz. to make 160 rods of thread ? 

50. How many times will the hind wheel of a carriage, 7 ft. 6 in. 
in circumference, turn round in 7 miles, 1 furlong, 80 rods ? 

61. How many times wiU the fore wheel of a carriage, 6 ft. 71^ in, 
in circumference, turn round in the same distance ! 
52. How many oranges, at i of 8| cts. apiece, will f 217| buy f 

63. Pbid $26U for -^ of 245i acres of land: what was that per 
acre! 

64. What number is that, I of which exceeds I by 428 ! 

65. What number is that, i and I of which is 510 ! 

56. A father gave his eldest son twice as much as the second, the 
second three times as much as the third, who had $1678 : how much 
did he give to all ! 

67. A man having 4 children, gave twice as much to the 4tb as to 
the Sd ; twice as much to the 2d as to the 4th ; and to tlie Isr twice 
as much as to the 2d, which was $7860 : what did he give to all ! 

58. A man gave i of his estate to his eldest daughter ; h the re- 
mainder to the 2d ; and \ of the remainder to the Sd, who received 
$8560 : what was his estate ! 

59. Bought a piece of land 45} r.long, and 28 J r. wide, at the rate 
of $75 for 2i acres : what did it come to ! 

60. What part of | of £6, 12s. is i of 18 shillings and 6 pence ! 

61. What is 46i times i of £276, 15 shillings and 6 pence ! 

62. What cost 735 barrels of apples, each containing 2i bu., at li, 
8d. ster. per bushel ! 

63. What cost 3 pieces of cloth, each containing 27 ells French, 
at 88. 4d. per yard ! Am. £20, 5s. 

64. What cost 248 paii; of boots, at £.626 sterling A pair ! 

65. If 56 lbs. of butter cost $15.60, what will .078 ton cost! 

66. If 48 ells Flemish of cloth cost $480, what will 125 ells 
English cost ! 

67. If 96 horses eat 192 tons of hay in a winter, how many tons 
will 150 horses eat in 6 vrinters ! 

68. If .1 cwt. of sugar cost 9|8., what will ^ ton cost ! 

69. If i cWt of veal cost $ll, how much will 872 lbs. cost! 

70. If .6 cwt. of ginger cost $7|, how much will r^^^ ton cost ! 

71. What cost ^60 loads of wood, eaoh oontainiug 9« eu. ft| if 41 
«ordioost$87J! 
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72. A man sold a sheep for £11, a calf for £$» t 0. and a pig for 
fs. Id. : what did he get for all ? 

78. A goldsmith melted np I lb. 10& pwts. of gold, at one time, 
and 3i oz. 10 grs. at another : bow much did be melt in all t 

74. A man hayiog 2i oz. of silrer, sold 61 pwts. : bow moch had 
be left ? 

76. A man owing £}, 2^8., paid 7i8. 2id. : what does he stiU owe! 

76. How many tiles 9 in. square, will cover a hall 68 ft bj 8 ft t 

77. A man sold a bonae for $9266, and thereby lost 10 per cent • 
what per cent would he have gained, bad he sold it for $12000 1 

78. A man being asked bow much noonej be bad in bonk, an- 
■wered i, I, and f of it was $4260 : bow much had be ? 

79. How many acres in a farm 167i rods and 4h feet square f 

80. If 26} £ng. ells of silk cost £10, 16s., what will 86^ yds. cost t 

81. A man having a garden 86} r. long, and 20} r. wide, took 6| 
ft from each side for a walk : how much land was left ? 

82. If 161 yards of silk cost $181, what will 66} yards cost? 

88. A grocer used a false weight of 181 oz, for a pound: wbai 
was the amount of his fraud in weighing 600 pounds f 

84. If f bbl of apples costs $f , bow much will 86] bbls. cost 9 

86. If -^ lb. of krd cost {I^b, bow much will f{ ton cost 9 

8f. If ^ of a ton of hay costs £}, what will |J of a cwt costf 

87. How much will -|^ of a drum of figs come to, at the rate of } 
of a dollar for } of a drum I 

88. Bought 48i lbs. of tea for $271 : bow much can be bought for 
$126? 

89. How many rolls of paper 9 yds. long and 27 in. wide, will be 
required to cover the walls of a room 181 ft long, 16i ft wide, and 
12^ ft high 9 

90. A man gave i of bis property to his son, and i to bis daughter, 
which was $8260 less than her brother's portion : what was the 
amount of bis property f 

91. A man lost I of his money by gambling, and afterwards re- 
ceiving $66, he bad $1644 : what had he at first? 

92. If a man spends j^ of bis time in labor, ^ in sleep, -^ in eating 
and 1^ hour each day in reading, bow much time will be left ! 

93. If a cane 3 feet in length, cast a shadow 6 feet long, bow high 
is a steeple whose shadow is 176 feet ? 

94. Bought 16 hhds. molasses for 76 firkins of butter, worth 161 
eents a pound : what was the molasses per gallon ? 

96. A can dig a cellar in 46 days, B in 63 days: bow long will il 
take both together tu dig it f 
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96. If a eabic foot of water weighs 1000 oz., how many tons are 
there in a reservoir which covers 6 acres, the water being 8ft ft. deep ? 

97. If I pay $8400 for f of a ship, for what must I sell {^ of it, 
that I may make 16 per cent, on it 9 

98. A &rmer sold 176 sheep, which was | of § of all he had ; the 
remainder he divided equally between his two sons : how many did 
each receive ? 

99. A garrison having been besieged 108 days, found that r^jy more 
than half of their provisions were consumed^ how much longer 
would they last f 

100. A garrison of 1620 men have 416965 lbs. of flour : how long 
will it last them, allowing each man I lb. per day t 

101. How long will 119^ hhds. of water last a ship's company of 
80 men, allowing each man f gaL per day 9 

108. A can saw a cord of wood in 4 hours. Bin 5 h. and G in 6 h. : 
how long will it take all three to saw a cord ? 

104. If a pole 1 rod long cast a shadow 22i ft., what is the height 
of a tree whose shadow is 21 6i feet ! 

• 105. K 6 men can build a wall 80 feet long, 6 feet high, and S feet 
thick, in 15 days, when the days are 12 hours long, how many days 
will it take 80 men to build a wall 800 feet long, 8 feet high, and 6 
feet thick, working 8 hours a day ? 

106. A is 87ft years old, and i of his age is f the age of B: how 
old is B? 

107. C has 465 sheep, and -i^ of his number is equal |^ of D^s: 
how many sheep has D ? 

108. Twenty-one forty-fifths of 405 is ff of how many times 20? 

109. Thirty-five sixty-fourths of 768 is {} of how many sixteenths 
of 575 1 

110. A man wishes to buy a square farm which contains 818^*^ 
acres : what is the length of its side ? 

111. The length of a rectangular farm containing 196 acres is 
twice its breadth : what are its length and breadth ? 

112. How many acres in a rectangular field, the length of which 
18 128 r. and its diagonal 160 rods f 

113. What is the area of a triangle whose hyoothenuse is 50 yds., 
and its perpendicular 80 yards ? 

114. What is the area of a triangle whose l^pothenuse i^ 100 
rods, and its base 60 rods ! 

115. What o'clock is it when -^jf of the time to midnight is equal 
to i of the time since noon? \ 

116. Required the mean proportional between 121 and 5.76, 
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117. If f of th« tioM past midDight Is equal to | of the Urns to 
Boon, what o'dook is it f 

118. Required the mean proportional between ff and yVV* 

119. A regiment containing 6912 soldiers, was so arranged that 
the number in rank was triple that in file : how many were there 
in rank and file ? 

120. A man and a boy t<^ether can reap an acre of wheat in 8 
hours ; the man can reap it in 11 h. : how loog will it take the boy 
to reap it I 

121. A cistern has two pipes; one will fill it in 48 minutes; the 
other will empty it in '72 minutes: how long will it take to fill the 
cistern when both are running f 

122. A, B, and G together have 1440 aorea of land ; A has twice> 
and C three times as much as B : how many acres has each ? 

123. A man agreed to work for 9s. per day, and to forfeit 78. 6d 
for every day he was idle: at the end of 90 days he received £14, 
28. How many days did he work ? 

124. A man being asked the price of his carriage, said that his 
horses and carriage co^t $968, and his carriage eobt 3 times as much* 
as his horses : what was the cost of his carriage f 

126. How much will it cost to carpet a parlor 18 ft. square with 
carpeting ?yd. wide, which is worth $1 50 per yard! 

126. A, B, and C joined in a speculation ; A put iu $500, B $700, 
and C put in the balance; they gained $1200, of which C received 
$480 for his share : how much did A and B receive, and how much 
did C put in ? 

127. A, B, and C gain $8600, of which A receives $6, as often as 
B receives $10, and C$14: what was the share of each ? 

128. The hour and minute hand of a clock are exactly together at 
noon : when will they next be together ? 

129. A farmto having lost i of his sheep, and sold i of them, had 
600 left: how many had.heat first! 

130. If \ of a post stands in the mud, | in the water, and 10 feet 
above the water, what is the length of the poet t 

131. Two persons start from the same place, one goes south 4 
miles per hour, the other west 6 miles per hour : how far apart are 
thev in 9 hours ? 

132. A messenger traveling 8 miles an hour., was sent to Mexico 
with despatches for the army ; after he had gone 51 miles, another 
was sent with countermanding orders, who could go 19 mUes as 
quick as the former could go 16 ; how long will it take the latter to 
overtake the former ; and how far must he travel t 
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Ex. An8. 



A&T. 31. 

1, 2. Giveii* 
8. $786. 

4. 8689. 
6. 57767. 

6. 651465. 

7. 8651761. 

8. 9»894848d. 

9. 988. 

10. 7678. 

11. 88766. 

12. 85879944. 

15. 1460. 

16. 28770. 

17. 161524. 

18. 181570. 

19. 1999990. 

20. 1918. 

21. 16840. 

22. 220088. 
28. 100008. 

24. 184786. 

25. 104022. 

Abt. S9« 

2. 966 lbs. 
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AN8. 



8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 



28. 
24. 
25. 
26. 

27. 



96yr8. 

$976. 

$109. 

106 8. 

$550. 

$3347. 

$860. 

$2878. 

$2164. 

1898 8ch. 

$1816. 

148 m. 

582 a. 

$690. 

238 ots. 

$1401. 

$2788. 

$264. 

$846. 

754 sh. 

8651. 

1119 b. 

$6821. 

$2824. 

$4900. 

$1444. 

503 t0. 



Ex. 



Ans. 



28. 476 m. 

29. 73 yre. 

80. $1648. 

81. $34950. 

82. $33700. 

83. $3147. 

84. $512. 

85. 611. ba. 
$518. 

86. $627. 

87. 680 Ibn. 
38. $3789. 
89. $1125. -^ 

40. $2385 r. 
$554 g. 

41. $1582. 

42. $1828. 

43. 525 m. 

44. $4980. 

45. 2284822. 

46. 4604846. 

47. 5067848. 

48. 4984097. 

49. 178846. 

50. 17069468. 

51. 81281. 
62. 96688. 
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AN8. 



53. 1052238. 

54. 62497360. 

55. 74482084- 

58. 

66. $3068 f. 
$6186 for 

all. 

67. $16646. 

68. $37650. 

59. A. D. I72t 

60. $8476. 

61. 

62. 365 days. 

63. $312. 

64. 156 strokes 

65. $49246. 

66. 28256972. 

67. 850000000* 

68. 103181. 

69. 120524. 

70. 98649. 

71. 1062086. 

72. 1012939. 
78. 1065910. 

74. 9716789. 

75. 8696018. 

76. 8646X666. 



SUBTRACTION.— Arts. 84-10. 



Art. 34. 
1, 2. Given. 
8. $232. 
4. 418. 
6. 858 doUfl. 

6. 418 feet. 

7. 8882 lbs. 

8. 8281 qtfi. 
^ 82362. 



10. 618184. 

11. 581141. 

12. 8151721. 
16. 248. 

16. 64182. 

17. 124907. 

18. 66104149. 

19. Given. 

20. 6121. 



21. 
22. 
28. 
24. 
26. 



1. 



2754087. 

932417. 

6884501. 

8960896. 

81090814. 

Aet. 40. 

118 yds. 
$221. 



8. 

4. 

5. 

6. 

7. 

8. 

9. 
HO. 
11. 



189 g. 

1008 bo. 

$3791. 

$1420. 

$882. 

$1079. 

874 ba. 

$1989. 

t4T». 
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Ex. 



An8. 



12, 

18. $1291. 

14. 53 m. 

15. 98 m. 
16. 



17. 1706. 

18. 67 yrs. 

19. 

20. $72320. 

21. 427721. 

22. 214412. 
28. 1056109. 

24. 194099. 

25. 11763628. 

26. 100 a. 

27. $986. 

28. $22. 



Ex. 



An8. 



I Ex. 



Ans. 



29. $19. 

30. 146 ts. 

31. $1090. 

32. $3838. 
83. $5250. 
34. $328. 
85. 1988 a. 
36. 565 men. 
87. $778. 

38. $18053. 

39. $154. 

40. $5491. 

41. $6749. 

42. $1695. 
48. $2752. 

44. $1913. 

45. $832. 



46. 12520 bu. 

47. $1491. 

48. $9699. 

49. $21422. 

50. $8000. 

51. 22225. 

52. 16014416. 

53. 184815000- 
000. 

54. 6 times. 

55. 627067. 

56. 44 yrs. 

57. 77 yrs. 

58. 198 rem. 
69. 

60. 

61. 8 yrs. 



Ex. 



Ans. 



62. 1487. 

63. 2445. 

64. 1148. 

65. 2336, 

66. 378. 

67. 926. 

68. 4794. 

69. 1187. 

70. 16546. 

71. 620940a 

72. 61484. 

73. 26978. 

74. 34060. 
76. $27096. 

76. 1912 B'fl. 
4482 O's. 

77. 6986. 



MULTIPLICATION.— Arts. 4»-$4, 



Art. 49. 


18. 608240. 


Art. 54L* 


17. 4986 8. 


1, 2. Given. 


19. 76342. 


1. $2790. 


18. 8071 bu. 


8. 986. 


20. 41479110. 


2. $2552. 


19. 2944 qt8. 


4. 484. 


21-23.Given. 


3. $36720. 


20. $22224. 


6. 960 r. 


24. 8916. 


4. 4066 s. 


21. $1482. 


6. 880 m. 


25. 19200. 


5. 5801 8. 


22. $8991. 


7. 9096. 


26. 23074. 


6. $87152. 


23. $10584. 


8. 88480. 


27. 88832. 


7. $42256. 


24. $4096. 


9. 505506. 


28. 175262. 


8. 11870 8. 


25. 35720 d. 


10. 18078812. 


29. 268486126. 


9. $410400. 


26. 16425 (1. 


11. $4698. 


30. 507166416. 


10. $420. 


27. 90625 lbs. 


12.4664. 


31. 55837600- 


11. $414. 


28. 176175 Iba. 


13. L917s. 
14.'$iR24. 


20. 


12. $945. 


29. 78475 m. 


32. 56277323- 


13. $1792. 


30. $77970. 


15. $6153. 


52. 


14. $1664. 


31. 10101255. 


16. 5200 s. 


33. 787713814- 


15. $2522. 


32. 154725876. 


17. 40030. 


068. 


16. $2090. 


33. 287805313. 


84. 6065742688 


. 


40. 8823403762605- 


45. 3 


51039462230. 


35. 4928823797 


6. 


25. 


46. 2 


1172 8. 


86. 2859019906 


. 


41. 2015028. 


47. $ 


;4632 gain. 


37. 4045614676 


6. 


42. 8496120. 


48. 3 


21 s. gain. 


38. 8333929959 


6. 


43. 404444040. 


49. 8 


288 d. 


S9. 4223058409 


402. 


44. 69427 


37821. 


50. 1 


024 m. 



Pages 63-80.] 
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CONTRACTIONS IN MULTIPLICATION.— Arts. 57>6d. 



Ex. 



Ans. 



AiT. 57* 
2. $2296. 
8. $888. 

4. $684. 

5. $4960. 

6. 1872 s. 

7. 8610 ra. 

8. 26760 bu. 

9. 16128 8. 

10. $91080. 

11. 280 lbs. 

12. 85200 p. 
18. 476000. 
14. 684860000. 

16. 1204670800000. 
16. 26900786000000 



Ex. 



AN8. 



17.-8906346700000- 
00. 

18. 9460306068000- 

00. 

19. 7831206607800- 

00. 
28. 8840000. 
24. 10940000. 
26. 2075994000. 

26. 390677600000. 

27. 872000. 

28. 11840000. 

29. 873520000. 
80. 8603200000. 
31. 66447000000. 
82. 37800000000. 



EZ. 



Ans. 



88. 25800000000. 

84. 4059860000. 

85. 14760000000. 
36. 6204000000. 

87. 1672650000000. 

88. 1075686900000. 

41. 7767887. 

42. 84572393. 

43. 677789532. 

44. 733832438. 
46. 889832327. 

46. 78937736487. 

47. 874819056722. 

48. 960811096798. 

49. 8769996289996. 
60. 9999989000001. 



SHORT DIVISION.— Arts. 67-78. 



Art. 67* 

8. 7. 

4. 6. 

5. 6. 

6. 9. 

8. 123 sb. 

9. 124 a. 
10. 122 tins: 

12. 321yds. 

13. 21312. 

14. 12212. 



16. 11111. 

16. 1243143 

20. 61. 

21. 312. 

22. 8231. 

23. 711. 

24. 7111. 

25. 811. 

26. 8111. 

27. 911. 

28. 247 a. 



30. 
31. 
32. 
33. 
34. 
36. 
36. 
87. 
38. 
39. 
41. 



48 lbs. 

7616. 

6573. 

16384. 

3144. 

107 bis. 

6010. 

7000. 

6100. 

71000. 

$107. 



42. 2050. 

43. 5070. 

44. 6021. 
46. 80406. 

46. 187J or. 

47. 62 pair. 

48. 151 i b. 

49. 52 y. 

50. 162j^a. 

51. 781150^ 
62. 684038. 



63. 
64. 



116717- 



66. 70840- 

56. 

57. 

68. 



1 « 
78614- 

69222- 

710 



T2' 

80028- 



3-2- 
0,2. 



LONG DIVISION.— Arts. 74-77.a. 



Art. 74. 
6.- 127208 J. 

6. 1342314. 

7. 826661. 

8. 336568. 

9. 6437612. 
10. 72225723. 
14. 246. 

16. 1826IJ. 

16. 1212f|. 

17. 122715. 



19. 1080R 



20. 901 






Art. 77.a. 

1. 24 b. 

2. 86 yds. 

3. 48 c. 

4. 108 t. 
6. 18 m. 

6. 20 d. 

7. lOg^m. 



8. 11 t. 

9. 11 c. 

10. 120 m. 

11. 200 m. 

12. 250 m. 

13. 13gVmo8. 

14. 20 fihds. 
16. 11 m. 

16. 14, «& 4 r. 

17. 42. 

18. 89, & 7 r. 



19. 72, & 12. r. 

20. 588, & 8 r. 

21. 24, & 61 r. 

22. 8, & 18 r. 
28. 227, &10r. 

24. 269, & 8 r. 

25. 2813, & 2 7r. 

26. 84, & 34 r. 

27. 178,&26r. 

28. 158,&40n 

29. 888,&55n 
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▲ vawsRS* 



[Pages ll^^lSU 



SUBTRACTION OF FRACTIONS.— Art. IJJ, 



Ex. Amb. 



5. |. 

r ? 

26. $16}. 

27. 116^ a. 



Ex. Ahb. 






Id 



10. -nnf. 

11. ^ 



Ex. Ans. 



491 



12. jjnrs 

13. Jj. 

15. 5l. 

16. 5i|. 



Ex. Ans. [Ex. Ans. 



17. 7|. 

18. 17i|. 

20. 5j. 

21. 39f. 



22. V' 

23. 2^f f. 

24. 2. 

25. 0. 



28. 88|4 yds. 

29. m^ lbs. 



80. 1579jVA b.l82. 132J5rod8. 
31. 124^ m. 133. SlOffffi t 



MULTIPLICATION OF FRACTIONS.— Arts. 182-7, 



8. 4. 
4. IC;. 
6. 6. 

6. 6. 

7. 4. 

8. 3. 

9. 7i. 
10. 



L 74. 
). ISJ. 



11. 1}. 

12. 8. 

13. 6. 

14. 18. 

15. 284. 

16. 86|. 

17. 17A. 

18. 32^. 



21. 258. 

22. 389. 

25. 9. 

26. 16J. 

27. 25. 

28. 32f. 

29. 35. 

30. 47^, 



81. 54. 

82. 834^. 




46. 4. 
47.1. 
48. ^ 



49. §r. 

51. 73}. 

52. 501J4. 
63. 1999^ 
54. 4393 



Art. 137 •a. 

1. $4. 

2. 6^cwt. 
8. $9^. 

4. 8if bbls. 

5. 11 A 0. 

6. 27Xa. 

7. 44| 8. . 

8. 61 J 8. 

9. $96 j. 

10. $7^V. 

11. $12|l. 

12. 136 cts. 

13. 112icts. 



14. 235 p. 

15. $16|. 

16. 334 cts. 

17. 61 1 8. 

18. 860 cts. 

19. 2921 cts. 

20. 216|cts. 

21. $56. 

22. 157^ cts. 

23. $161. 

24. $4J. 

25. $3f . 

26. IfJ. 

27. $1|. 



28. 
29. 
30. 
31. 
32. 
33. 
34. 
85. 
36. 
87. 
38. 
39. 
40. 
41. 



12871 c. 
781} cts. 
800| cts. 
243^ cts. 

$10if. 
28|8. 
273f cts. 
61 JJ 8. 
$41f? 
621 » 



Ac. 



73f|. d.' 



66|'s. 
391? 



ct. 



42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 



743i 



6521. 8. 
|65if 

$6165^ 
ijm. 

1221UJ 

23J0. 

61 
1490^ 



Fir* 



16f?. 



T2* 



82f. 
197|. 



56. 
57. 
58. 
59. 

60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 




4603 J« 

868J. 

3794f. 

110 




523 

6 fVQ 
Try- 



DIVISION CtF FRACTIONS— Arts. 138-141. 



6. ^. 
8 ^^' 

9 9 



l-l. 2 511* 

12-15. g. 

16. 22^- 

17. ^. " 

18. lUh 



1Q 2flO 

20-21. g. 
22. 51. 

23. ni 

24. J^V 

25. li' 



26. 3^3^. 

27. 7^V 

28. 6J|. 

29. 8f|. 
80-51. g. 
32. 87i. 



83. 76J. 
34. 21 2|. 
323^ 



85. 
36. 
87. 






PAftlfiS 130-i3d.] A ^ S W B A 9. 
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EXAMPLES FOR PRACTICE.— Art. 141.a. 



Ex. An8. 


Ex. 


Ans. 


Ex. Ahs. 


Ex. 


Ans. 


1. 130 bu. 


12. 


8fVV bbls. 


28- §41- 


34. 


3 


2. 104 a. 


13. 


I8,|r. 


24. 186lif. 


85. 


6|f. 


8. 145 lbs. ' 


14. 


Tots. 


26. 182TV!ft. 


36. 


^^ 


4. 172 ba. 


16. 


9t*iIV8. 


26. 4Jf JJ. 


37. 


14J-' 


5. 124 gals. 


16. 


4113 


27. Ijsi^V- 


38. 


4^. 


6. 87j3y yds. 


17. 


$6. 


28. ^"5. 


89. 


«i:.' 


7. 5 J? yds. . 


18. 


$2H«. 


29. 17|. 


40. 


J*. 


8. 10 m. 


19. 


nn t. 


80. lJ\r. 


41. 


11 

58T' 


9. 6§i lbs. 


20. 


87tVt 8. 


81. jfr- 


42. 


hlh' 


10. 6/y lbs. 


21. 


167tVt b. 


00 J 3 3 


43. 


1000 
JT^8T« 


11. 10/5 0. 


22. 


q 10 


oq 128 


44. 


1058 



COMPLEX FRACTIONS.— Arts. 112-144. 



Art. 143. 


10. 


ff. 1 


2. 1J|?|. 


10. mi 


'• 


17. foHV 


8. V. 


n. ^. 


8. mil 


11. 13f 


18. 2,VA. 


4. U. 


12. iSf. 


A 9 6650 


12. IJff. 


19. 2tVA. 


6. A. 


13. W^4. 


5 gioj 


13. J. 


20. IJSfH- 


6. tt. 


1A 5 


A 3601 


14. IJf. 


01 7ie9T 


7. If. 




7. 27HIJ. 


16. T«;ftiV- 


22. mi 


a. f 


Art. 144. 


8. mn- 


16. 5mi'^. 28.a401Hi 


fi.tfj. 


1. 2ff. 


9. 2f. 




KXKKCISES IN FRACTIONS.— Art. 144. 


1. 165|i yds. 


18. $UJ?f. 


20. |182fi. 


31. 122|J. 


2. 297/, m. 


14. $81^^. 


21. $4661}. 


82. 140tV 


8. 426JJ. 


15. 26f|J. 


22. $766§. 


83. 4,89. 


4. 489|. 


16. 2^. 


23. $3676^. 


84. 8fJ. 


6. 91^. acres. 


17. 2401J sum. 


24. 58IIJI m. 


35. 1001. 


6. $422^. 


78/r dif. 


25. 144ff|. 


86. 85f. 


7. ii ship. 


18. 9501} prod. 


26. 6fff. 


37. 87§. 


8. 151 J bbls. 


7^^ quot. 


27. 1608^^. 


38. $37|%\. 


9. $241|1. 


19. 339^1 sum. 


28. ilj'^V 


39. $580|J. 


10. $1950^. 


187?4 dif- 


29. jE8J,Vj. 


40. $42i^ gain. 


11. 159220}. 


19977f 1 p. 


80. lOfJlpear. 


41. 47iif y 


12. 438tV 




nm 


quot 




1 




X 
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AN8WBB8. 



[Paobs 151-166. 



REDUCTION.— Art. 162. 



Ex. 



Ami. 



7. 872 8. 

8. 10416 far. 

9. £4, IBs. 

10. 267b. 5d. 

11. 648000 far. 

12. 81488 far. 
18. £106, 46. 8d. 
14. £58. lis. 7d. If. 
16. 408462 far. 

16. 98688 pwts. 

17. 848200 grs. 

18. 60144 grs. 

19. 2 lbs. 1 oz. 12 p. 

20. 4 oz. 9 p. 20 grs. 

21. 61bs. loz. 7p. 2g. 

22. 108868 drs. 
28. 8660 lbs. 
24. 1181440 oz. 
26. 28200 drs. 

26. 54 lbs. 11 oz. 

27. 15owt2q.l51bs. 

28. 6 lbs. 12 oz. 

29. 8o. 2q. 41b. 8oz. 

80. 7t. 12o.8q. 101b. 

81. 888cwt.71b8.8oz. 

82. 16320 drs. 

88. 44928 sc. 
84. 80 oz. 2 drs. 

86. 18 lbs. 1 oz. 4d. 

87. 856400 in. 

89. 49 r. 3 ft. 8 in. 

40. 6 m. 

41. 4752000 in. 

42. 7650722 in. 

43. 11 m. 269^ r. 

44. 1685267200 in. 

45. 80420 in. 

46. 636 na. 

47. 1620 na. 

48. 140 yds. 8 qrs. * 

49. 76 F. e. 

60. 260 E. e. 2 qrs. 
51. 460964^ feet. 



Ex. 



Amb. 



52. 2472080 feet 

53. 816000 a. 

54. 94^V» sq. r. 

65. 466| a. 

66. 437 a 102 r. 

59. 806 sq. ft. 

60. 40 sq. yards. 

61. 5 a. 2 r. 20 r. 

62. 24 a. f 
68. 129600 in. 

64. 2567440 in. 

65. 562 T. 24 ft 

66. 129 0. 56 ft. 

67. 8820 ft. 

68. 8100 cu. in. 

69. 9288 in. 

70. 2160 ft. 

71. 112 ft 

72. 8J 0. 

73. 81|fJ 0. 

74. 144 gals. 2 qts. 
76. 96hbd8.17gals. 

76. 7720 pts. 

77. 40432 gi. 

78. 17 bbls. 18 gals. 

79. 86 hbds. 6 gals. 

80. 5428 qts. 

81. 887 pts. 

82. 17176 qts. 
88. 420352 pts. 

84. 108 bu. 

85. 2675 ba. 

86. 1818140 sec. 

87. 625960 min. 

88. 81556928 seo. 

89. 11045160 min. 

90. 167h.60m.40 8. 

91. 860w.7h.86ra. 

92. 10805 mo. 8 w. 

6d. 16 h. 

93. 6508 y. 4 m. 8 w. 

5d. 
94.81 .y.l0m.lw.8d. 



Ex. 



AM8. 



1 h. 46 m. 40 s. 
96. 270000". 

96. 15300'. 

97. 1296000". 

98. 24°, 7', 40". 

99. 815s. 13°, 20'. 

100. 281 8. 140, 20' 

40". 

01. £11,' 6 8. 

02. 41 8. 

08. 68 sheep. 

04. £6, 6 8. 10) d. 

05. |56f 

06. 87 sp. ; $32|. 

07. |708f|. 

08. 2251tV E. 
4602|| half E. 
1125f| doablflb 

09. 8«9062 in. 

10. 651546 in. 

11. |1887f 

12. 1579500. 
18. 23743200 timeft 
14. 4814 firkins. 
16. 966| bottles. 

16. 44 yds. 

17. 21f A. 

18. 114y^5 sq. yds. 
19: 156 sq. yds. 

20. 72 yds. 

21. 85 yds. 

22. .133325. 

23. $71750. 

24. $49^. 

25. 880000. 

26. 2 w. 6 d. 20 h. 

27. 96000000 miles. 
18849 w. 84i h. 

28. 2700 bricks. 

29. 144 suits. 

30. 12000 shingles. 

31. 144 farms. 
82. 215186 brieka. 






Paobb 158-166.] AHBWBRS. 

FRACTIONAL COMPOUND NUMBERS. 



Abt. 164. 



AVowt 



'■511' 



yd. 56. A bbd. 
Given. 28. 44* gul. 



A>T. 165.. 






AttT. 167. 


8. 8s. 6d. 


13. 80 on. ft. 


8- £^in■ 


4. lis. 8?d. 


16 


^hf 


e. 6 d. 14 h. M m 


17 


B^ ^^T. 


6. 9 h. 30 m. 


18 


M ft- 




7. 1 in. 1 f. 24 r. 


19 


T'AVn»- 


T. ninr A. 
8.4,0. 

11 r- 


8. 8 fur. 29j! r. 
S. Iq. I81bs. 12o£ 


20 
21 


Msac. 


10. 8cwt.2q.7|lb8 


22 


11. 3pka.6}qU. 
19. 274 A. 454r. 


as 


iS ft. 


24 




COMPOUND ADDITION. 


Abt. 168. 


18. 10T.1781.13oz 


25. B71b8. eoz-Tdra. 


8, £10, 9a. 6d. 8f. 


14. 28yds.3qr3.lD 
16. 118 yds. 3 q. a n 


2 sc. 9 grs. 


4. £53, 6b. Ed. 


26. 177m,7ifur.35r. 


6. £58, IBs, 4d. 


10. 65bu. 1 pk. 


3yds. Oft, lOin 


6. 4fi lbs. 4 OS. 2 p. 


17. 92 bn, S p, Sq. 


2T. 641. Cm, 7i fur. 


10 g. 


18. 99 m. 5 for. 11 r. 


27 r. 8 ft. 


7. 3 lbs. 7 oz. 13 p. 


19. 6hhds.63g.3q. 


28. 200 jr9. 11 moB. 


8, 61 lbs. 7 oz. 9 p. 


20, 8p. 69g, 2q, Ipt. 


wk. 4 dfl. 


e. 19Ib,no,5|i.a3g. 


21. 109vd3.8f.14Si. 


29. 853A. 62sq.r.lOj 


10, £70, 17a. Bd. 


23. 31 a. 61 r. 48 ft. 


sq. jds. 3'i It, 


11. 15e.33lbe.9oi!. 


23. 2S CQ. ft. 237 in. 


30. 30 c 9s. 20° 9' 


12- 1267 lbs. 13 oz. 


24. 78C, eSft. 177in. 


16". 


Abt, 16§.o. 


B. lor. 29.1^^111. 


IB. 28g. Iq. IJpt 


8. 8 oz. 8 p. 22? g. 


10, 3q, 1ii,2,Vd. 

11, 3R, Ir, 168H ft. 

12, 17y, 8 ft. TSaiQ. 


16. 1 bu. 3 pks. 1 q. 


4. 8 p. 15H g™. 


Hpt. ^ 


B. 12 c, 76 1,8 oz. 


17. B bra. 87 min. 


«. 4S 1. 8oz. lOA d. 


18. 4 0. 77 en. ft. 


36! J 860. 


7. 1 mile. 


11661 on. in. 


18. 1 yd. 2 q. 8J n. 


B. 6 r. 10 ft. Bi in. 


14 


]7on.ft.l684o.i. 


19. ISSOJIbs. 



Sf2 



▲ N8WBB8. [PaOBS 167-173. 



COMPOUND SUBTRACTION.— Arts. 119, 170. 



Ex. 



Am. 



8. £8, 78. lid. 2 far. 

4. £36, 3s. 7d. 2 far. 

5. 8T. 5 c. 2 q. 5 lbs. 

6. 28T. 17 owt 3 qr. 

8 lbs. 

7. 9 gals. 1 qt. 8 gi. 

8. 68hhd8. 6g. 2q. 

9. 6 oz. 18 p. 2 grs. 

10. 13 yds. 1 qr. 3 na. 

11. 3 yds. 2 qrs. 2 n. 



Ex. 



Ang. 



12. 9 m. 18 r. 7 ft. 

10 in. 

13. 54a.U9r.38s.f. 

14. 70 a. r. 33 r. 
15. 128 ft. 1652 in. 

16. 480. 106ft. 58 in. 

17. 8 yrs. 2 m. 5 d. 

16 h. 15 min. 

19. 6 yrs. 4 m. 26 d. 

20. 69yrs.lm.21d. 



Ex. 



Ams. 



21. 3 yrs. 2 m. 23 d. 

22. 3 yrs. 7 m. 20 d. 
23. 118m. 4far. 34 r. 

13^ ft.lO in. 

24. 96°6Um.224r. 

8i yds. 2 ft. 

25. 162 A. 115 r. 19} 
yds. 7 ft. 95 in. 

26. 191 A. 2 R. 22 r. 

87} ft. 



SUBTRACTION OF 

Art. 170*0. 

8. 10 d. 1 far. 

4. 6 d. 3 far. 

6. 13 cwt. 81 lbs. 
1410 Q2. 

6. 88 ll>s. 13|| oz. 

7. 199 r. lyV ft. 



FRACTIONAL COMPOUND NUMBERa 



8. 2 If in. 

9. 3 R. 23^ r. 

10. 157 A sq- ft. 

11. 76 cu. ft. 14681 

on. in. 4 

12. 24cD.ft. 1295ic.i. 

13. 48 gals. l^'V qts. 



14. 3 qts. I pt. 

15. 25 gals. 3q. 1 j p. 

16. 924^^ lbs. 

17. 8 d. 19 h. 6 min. 

18. 11 yds. 2f na. 

19. 26} A. 26 J^ r. 

20. lOg. 8qts. ip.Sg. 



COMPOUND MULTIPLICATION. 



Aet. 171. 
1, 2. Given. 
8. £127, 12s. 6d. 

4. £187, 14s. 

5. £8, 9s. 8d. 3 f. 

6. £56, 6s. 8d. 

7. £44, 4s. 

8. 7670 d. 2 h. 4 m. 

48 sec. 

9. 3Ibs. lo. 14p. 4g. 
10. 5 lbs. 2 oz. 8 p. 



11. 8 T. 7 cwt. 9 lbs. 

12. 5 T. 18 cwt. 2 q. 

2 lbs. 8 oz. 

13. 101 0. 15 lb. 7 oz. 

14. 604gals. Iq. 2g. 

15. 63 m. 3 for. 20 r. 

16. 319 m. 1 f. 30 r. 

17. 328 yds. 2 qrs. 

18. 96 a. 90 sq. r. 

19. 693 sq. yds. 

20. 18 0. Ill ft. 



21. 1512 ft. 1064 in. 

22. 48° 23' 20". 

23. 1814° 29' 52'(. 

24. 807 gals. 

25. 2452 gals. 2 qts. 

26. £391, 14s. 5d. 

27. 3365bn. 2p.4q. 

28. 4937 yds. 2 qrs. 

29. 35309 T. 2 cwt. 

74 lbs. 

30. 4687 bu. 2 pks. 



COMPOUND DIVISION. 



Art. 1T3. 

4. £2, 9s. 4d. 2|f. 

5. £5, 18s. 6d. Iff 



8. £6, 5s. 3d. IJ f. 

9. £2, 28. 6d. 2y^f. 
10. 6 oz. 8 p. 8 g." 



6. £5, 7s. Id. 8jf. 11. 1 i. 3o. 13 p. 9| g. 
" £A, 15s. 4d. [12. 10 lbs. Ill oz. 



4 



13. 9 lb. 8| oz. 

14. 9 yds. '2 q. 1| n. 

15. 4 m. 4 f. l7T\r. 

18. 15 bu. 7|qts. 

19. £1, Is. 3 if far. 



t 



Pi^BS 174-185.] A K 8 W B R B. 



873 



APPLICATION OF THE COMPOUND RULES. 



Sx. 



AN8. 



Art. 175* 

1. £47, 38. 24 d. 

2. £400, 08. SV'^d. 
8. £121, Is. 

4. £14, lis. 2d. 



Ex. 



Ams. 



6. £117, 78. 3d. 

6. £9429, Os. 5d. 

7. £67, 98. 8A d. 

8. £3, 78. 7-iVd. 

9. £324, Is. 3d. 



Ex. 



Ana. 



10. £fi813, 128. 9d. 

11. £11, 39.7U<i. 

12. £86, 98. 7cl. gain. 
18. £846, 03. Id. 
14. £361, 28. Id. 



ADDITION OF DECIMALS.— Art. 187. 



8. 820.67. 

4. 2986.0601. 

6. 81.271. 

6. 111.9925. 



8. 19.57605. 

9. 760.573. 

10. 1310.9902. 

11. 177.998. 



7. 8.5284508. 12. 33.4013. 17. 0.607677. 



13. 330.967. 

14. 10.709341, 

15. 2.0728. 

16. 0.408763. 



18. 0.7186423. 

19. 744.8785. 

20. 127.00462- 

93. 



SUBTRACTION OF DECIMALS.— Art. 189. 



8. 250.3905. 

4. 14.544. 

5. 18.25. 

6. 144.96063. 

7. 0.875. 

8. 10.69995. 

9. 0.28678. 

10. 1.1011. 

11. 1.400091. 



12. 0.999999. 
18. 130.84106- 
99. 

14. 8897.8196- 

07. 

15. 55999.999- 

001. 

16. 0.675. 



17. 0.005994. 

18. 0.3222. 

19. 638.978. 

20. 7855.9997- 

64. 

21. .45. 

22. .0053. 

23. .000061. 



24. 40.177. 

25. 262.901099. 

26. 28999.971. 

27. .405. 

28. .568431. 

29. .881 A. 

30. .785 hhd. 

31. 39.163 yds. 



MULTIPLICATION OF DECIMALS.— Arts. 191, 192. 

1. 231.41 yds. 14. 0.00187440781. 27. 

2. 269.876 gals. 16. 0.0024048072. 28. 

3. 689.876 ft. 16. 0.000058176003. 29. 

4. 871.25 0. 17. 0.0004000761. 30. 
6. 519.676 r. 18. 0.08568931. 31. 

6. 474.6876 m. 19. 0.00031276. 32. 

7. 66366 lbs. 20. 0.0000022780402 33. 

8. 44.3966 bbls. 21. 0.0000025. 34. 

9. 0.50006. 22. 0.00042. 35. 

10. 60.1565195. 28. 0.001825. 36. 

11. 460.51. 24. 0.00064125. 87. 

12. 2660.1. 26. 0.00071014734. 38. 
18. 6678. 26. .01899018. 89. 



.006420512. 
.000015230. 
371.0846684. 
.00194944563. 
56.44306340. 
.0037503660. 
.174441466. 
189.344142242. 
172.922687063. 
.0000004. 
.000000305. 
.00000012624. 
.00000000000016092 
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AKSWfiRB. 



XPactes 186-113. 



DIVISION OF DECIMALS.—Awra IW, IK. 



fix. Ans. 


£x« Ans. 


CU. Ah8. 


£x. Ans. 


1. 6 coats. 


10. 14.3. 


21. 24.578075. 


27. .2826+. 


2. 9 loads. 


13. 0.8. 


22. .8576034. 


28. 35.4216+. 


3. 12.3 days. 


14. 0.001777+. 


28. 910000000- 


29. 6.999898+. 


4. 28.9189 A. 


15. 2.4. 


000. 


30. 20.99993 -f 


5. 4.5 rods. 


16. 10000. 


24. 090000000- 


31. .92887+. 


6. 3.15 bbls. 


17. 6000000. 


000. 


82.1.551948; 


7. 24.3936 d. 


18. 17.6. 


25. .000078485. 


33. .88+. 


8. 6.9 days. 


19. 0.62. 


2$. .00000090- 


84. 104.034. 


9. 15 boxes. 


20. 31.7199 + . 


84. 


35. .0101. 



2. 

8. 
4. 
6. 
€, 

f V 



3 

r 

3 

l\ 

1 



REDUCTION OF DECIMALS.— Art. lU. 

7. 0.8 ; .8333- 

+ ; .1. 

8. 0.16; .4; 
.04. 

9. 0.625; .4; 
.06. 

10. 0.025 ; .00- 
284- 

11. 0.025; .003. 

14. .08703, &c. 

15. .142867142, 
&e. 

16. .0769287 &c. 



Art. 197. 
4. 0.75 ; .8. 
6. 0.15; .28. 
6. 0.875; .2;. 6. 

A£T. 301. 
8. 7d. 2 far. 
4. 98. 8d. 
6. 8 qts. & .048 p. 



17. 


.025. 


6. 2.6258. 


18. 


.23125. 


7. .089285 +h. 


19. 


.8125. 


8. 0.75625d. 


20. 


.026875. 


9. .2825 T. 


21. 


.04761947, 


10. 0.833+ yd 




&G. 


11. .84375 m. 


22. 


.071428571, 


12. 0.843761b8. 




ino. 


18. .8125 8. 
14. £.25104+. 


Aet. SMO. j 


15. £81.278126 


8. 


£.775. 


16. .00079865- 


4. 


£.626. 


+ hhd. 


5. 


£.0875. 


17. .000375 T 



6. 16 hrs. 34.66 sec. 

7. 8q. 10/. 9o. 9.6d. 

8. 13c.3qrs.l41bs. 

9. 8pks. & .5248pt. 



10. 6 fur. 23 r. 3 yds. 

7.632 in. 

11. 1 R. 33.0928 r. 

12. 3 qr. <& .10096 n. 



EXERCISES IN DECIMAL COMPOUND 



Art. 303. 
2. 2s. lOJd. 
8. 128. 9d. 3 far. 

4. 5 cwt. 58 lbs. 

5. 96 r. 108.9 ft. 

6. 6s. 6d. 

7. lOd. 1 far. 

8. 4 cwt. 87 lbs. 
. 9. 173 r. 

10. £.20888+. 
21. £.796675. 



12. £l94,10s.7d.3f. 

13. $377.5. 

14. 36.8 +d. 

15. $476.82. 

16. $1161.09. 

17. £386,168.6d.2f. 

18. £14, 5s. 8 far. 

19. £18,169. 10d,2f. 

20. $1.42857. 

21. £1, 8s. 

22. $6,666+. 



NUMBEBa 

28. 162 m. 72 r. 

24. £155, 12s. 6d. 

25. £1174, 10s. 

26. $9949.7574. 

27. Is. 2d. 8.5 far. 

28. lid. 1 far. 

29. 6.095282 +d. 

80. $9.15. 

81. 5s. 2d. 8&r. 
32. 6d. 

38. 3fjd. 



PAOaa 197-206.] ▲ n b w £ rs* 
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ADDITION OF FEDERAL MONEY. 



Ex. 



AN8. 



Art. 311. 

1. Given. 

2. $12.13. 
8. 145.805. 



Ex. 



Ans. 



4. 1363.483, 

5. $270,279. 

6. $281,088. 

7. $196.51. 



£x. 



AN8. 



8. $1022.529. 

9. $76,121. 

10. $216,728. 

11. $317,207. 



£z. 



Ans. 



12. $10,546. 
18. $2377.69|. 

14. $1409.8978. 

15. $114.7775. 



SUBTRACTION OF FEDERAL MONEY.— Art. 212. 



8. $10.86. 
4. $81.88. 
6. $41.60. 



6. $839.67. 

7. $156.87. 

8. $0,004. 



9. $0,174. 

10. $54,422. 

11. $100,088. 



12. $900,055. 

13. $.05625. 

14. $218,125. 



MULTIPLICATION OF FEDERAL MONEY. 



Aat. 215. 
1-4. 'Given. 
6. $1.47. 

6. $1.4725. 

7. $4.6876. 

8. $6.62625. 

9. $4.1876. 



10. $9.140625. 

11. Given. 

12. $5.56875. 
18. $5,625. 

14. $13.786875 

15. $77.46875. 

16. $88.85425. 



17. $67.09875. 

18. $24.18. 

19. $88.1876. 

20. $18,875. 

21. $142.60. 

22. $13,005. 

23. $127.50. 



24. $1071.60. 
26. $577,746. 

26. $26,705. 

27. $125.75088 

28. $36.2175. 

29. $1071. 
80. $8970. 



DIVISION OF FEDERAL MONEY. 



AsT. 9 19. 
*7. 16qt8. 

8. 25.5 lbs. 

9. 24 melons. 

10. 86 pen-ks. 

11. 25.142 4- q. 



12. $3.60. 
18. $1.8678+. 

14. 66 cords. 

15. 1.7894+ b. 

16. $0.07. 

17. 52 weeks. 



18. $1.8698+. 

19. $0.02. 

20. $1.25. 

21. 465.65+b. 

22. $10.2816. 
28. $10,914. 



24. $68,498 + . 

25. 9 yds. 

26. 252 bbls. 

27. $.075. 

28. $0,125+, 

29. 600 tons. 



APPLICATIONS OF FEDERAL MONEY. 



Art. 930. 

1. $17,770. 

2. $12.95. 
8. $21,486. 



Art. 235. 
9. $0.9021. 
10. $2 069075. 



4. $128.07. 

5. $1478.75. 

6. $2305.625 n. 
$4805.625 a. 



7. $268.59. 

8. $6320.1875 

9. $2659.275. 
10. $1067.65. 



11. $429.8825. 

12. $872,755. 

13. $1058.05. 



PERCENTAGE. 



11. $0.96474. 

12. $0.1809. 

13. $60.0451. 



14. $300.0756. 

15. $450,168. 

16. $18,952. 



17. $3.36. 

18. $11,565. 

19. $58.8875. 




S7« 


AH8WBRB. [P. 


kMB 207-219. 


Ex. Ams. 


Ex. Axs. ,Bx. Ass. 

1 


Bx. Am. 


20. $21. 


26. $468.75 lo-,30. $793.75. 


36. $2152.50. 


21. $1398. 


$1031.25 J.iSl. $43,375. 


37. $3100. 


22. 129.75 lost. 


27. $1285.35. '32. $4 former. 


38. $172,125. 


735.25 left 


28. $37.50. 


33. $120. 


39. $588.6718- 


23. $63,333+. 


$951.5625. 


34. 0. 


75. 


24. $106.8431. 


29. $168. 


35. $1720. 


40. 1780 sheep. 


25. $1.3332+. \ 1 


COMMISSION, BROKERAGE, AKD STOCKa 


Amr. 99%. 


9. $47.62 com 


16. $3753.915. 


26. $6750. 


2. $16.0068. 


$952.38 oot 


17. $1759.808. 


27. $5989. 


3. $21.51125. 


10. $52.13 b. 


18. $477.65. 


28. $456. 


4. $5.97 Agt ; 


104268. 


19. $7526. 


29. $735.8738. 


$259.88 Ow. 


11. $350. 


20. $5000. 


30. $60946.34- 


6. $15,426+. 


12. $454,575. 


22. $527.50. 


146 +. 


6. $15.60. 


13. $521.93. 


23. $1275. 


31. $572.1679. 


7. $10,226+. 


14. $29.27. 


24. $3364. 


32. $45.96274- 


8. $70,993. 

• 


15. $406,437. 125. $450. 133. $304.6214. 


iNTKFtKST— Art. 841. 


1-4. Given. 


15. $1080. 


28. $0,622. 


42. $4662.248. 


5. $5; $6; $4; 


18. $60 int. ; 


29. $65,166. 


43. $134,776. 


$7. 


$260 amt. 


30. $7,437. 


44. $20,326. 


6. $2,118. 


19. $176 int. ; 


31. $9.26. 


45. $232.7312. 


7. $3,507. 


$425 amt 


32. $2,638. 


46. $599.86 in. 


8. $3,465. 


20. $81.72 int; 


33, $7,526. 


$9808.81 a. 


9. $6,163. 


$422.22 a. 


34. $29,043. 


47. $1980.0581. 


11. $9,817 int. 


23. $5,833. 


35. $^8,235. 


$17186.90. 


$150,067 a. 


24. $5,629. 


36. $206.58. 


48. $1527.844. 


12. $13,072 i. ; 


25. $2.80 int ; 


37. $4.19376. 


$11578.534 


$176,472 a. 


$62.80 a. 


38. $2,916. . 


^ $2864.238. 


13. $24 int. ; 


26. $4.80 int ; 


39. $5. 


$14472.096 


$424 amt. , 


$100.80 a. 


40. $108,516. 


50. $13876.676 


14. $535. 


27. $0.10. 


41. $8541.376. 


$55237.866 


Art. 346. 


9. $26.60. 


16. $26,072. 


24. $812,876. 


3. $12.5253. 


10. $32,437. 


17. $25,045. 


25. $17.1829. 


4. $5,434. 


11. $4.93. 


18. $28,082. 


26. $691,469. 


5. $5,924. 


12. $61,893. 


20. $5,649. 


27. $722,742. 


6. $14,883. 


18. $8.05. 


21. $31,698. 


28. $1666.248. 


7. $2,961. 


14. $10,148. 


22. $37,044. 


29. $1698.9259 


8. $4,675. 


15. Given. 


23. $786,873. 


30. $2824.811. 



Paoss 2 20-248.] answers. 



«M 



EXAMPLES FOR PRACTICE.— Arts. 247-250. 



Ex. 



Ans. 



1. $1.81. 

2. $5,021. 

5. $1,642. 
4. $0,916. 

6. $13,904. 

6. $242,316. 

7. $391,613. 

8. $42. 

9. $224,193. 

10. $676,863. 

11. $898.88: 

12. $1260.994. 
18. $108,616. 



Ex. 



Ans. 



14. $2,815. 

15. $1022.25 

16. $1500. 

17. $3960 144. 

18. $5125. 

19. $1147.50. 

20. $14,734. 

21. $167,022. 

22. $8635.505. 

23. $16269.325 

24. $5,265. 

25. $12,296. 



£z. 



Ans. 



27. $20,709. 

28. $20,693. 

29. $39,013. 

30. $27,713. 

31. $13,774. 

32. $315,091. 

33. $400,251. 

34. $637,796. 

35. $612,964. 

36. $753,452. 

37. $204,185. 

38. $150,078. 
$114,912. 



Ex. 



Ans. 



40. $1382.333. 

41. $4.00. 

42. $0.36. 

43. Given. 

44. $366.66. 

45. $426,499. 

46. $780,07. 

49. £6,128.4(3. 

50. £10J8s.lf 

51. £111, 13s. 

4d. 

52. £467. 9s. 
3d. 



^08.616. 26. $7,746. 39. $114,912. 8d. 

PROBLEMS IN INTEREST.— Arts. 253-255. 

.,. J per cent. [ 7. 7| per ct. 113. $10000. 18. 8 J ye^ 
4. 12 per ct. 

er est n _j 



B. 6 per cent. [ 7. 7| per ct. 
4. 12 per ct. 8. 6 per cent. 
6. 8|^ per ct. 9. 9 per cent. 
6. 7| per ct. 10. 6 per cent. 



13. $10000. 

14. $11666.661 

15. $17142.85- 



18. SJyenrs. 

19. 16f years. 

20. I4f years. 

21. 10 years. 



COMPOUND INTEREST.— Arts. 257, 258. 



2. $91,866. 
8. $348,207. 
4. $335,024. 
6. $1126.162. 



6. $1351.791. 

7. $927,755. 

8. $2143.099. 
10. Given. - 



11. $3195.818. 

12. $26878.32. 

13. $4964.817. 

14. $560,361. 



15. $730,687 a. 
$261.687in. 

16. $1524.468. 

17. $4297.963. 



DISCOUNT.— Arts. 260-262. 



1, 2. Given. 

3. $443,925. 

4. $153,508+ 

5. $980,392 + 

6. $18,293 + . 

7. $1674.418. 

8. $1092.96 + 



9. $28.4312+ 

10. $27.8122 + 

11. $4950.495. 

12. $1,698. 

13. Given. 

14. $5,979 + . 

15. $2.0625. 



16. $8.75 . 

17. $1142.02. 

18. $736,009 + 

19. $41.9888. 

20. $1276.178. 

21. $4985. 

22. $14985. 



23. 

24. 
25. 
26. 
27. 

128. 



$1264.617. 
|1».1323 + 
$17.6593 + 
$59.5833 + 
$69,231. 
$457,944. 



INSURANCE— Arts. 264-265.a. 



2. $6.5625. 
8. $12.50. 
4. $143,375. 
6. $27.30. 
6. $81.25. 



7. $206.26. 

8. $202,666. 

10. $45.18. 

11. $58.80. 
12. 



13. $573.75. 

14. $2390. 

15. $4205. 

17. $16666.666 

18. $54545.455 



20. f per cent. 

21. ^ per cent. 

22. 7 per cent. 

24. $6793.478. 

25. $11842.105 



^i 



▲ irBWBRt. 



[i'Aass 244-259. 



PROFIT AND LOSS— Arts. 267, 268. 



Kx. 



AN9. 



2. $6. 

3. $5.79. 

4. $i:3. 

5. 156.25. 

6. $250. 

9. $26.1625. 

10. $44.25. 

11. $71,464. 



£z. 



ANi 



12. $343.75. 

13. $312.06. 

14. $1168.75. 

15. $29250. 

16. GiveD. 

17. ISj^V. 

18. 50 per ct. 

19. 25 per ct. 



Ex. 



Ans. 



SO. 33 J per ct. 

21. 33^ per ct. 

22. 6Jf per ct 

28. 4mj|p.c. 

24. 4? per ct. 

25. 83^ per ct 

26. le/^perot 
$190. 



Ex. 



Aks. 



27. 23|}perct. 
$2362. 

30. $20, 

31. $94.44J. 

32. $108,696. 

33. $178.57;. 

34. $373.33 J. 

35. $1714.285. 



EXAMI^LES FOR PRACTICE.— Art. 270. 



$1.98. 



16! perct.; 



1. 
2. 

40 c. gain 
8. 20p.c.;$3. 

4. 19^yperct 
$6 gained. 

5. $2.30. 

6. $4.79|. 



7. $6.60. . 

8. $.1395. 

9. 30 cts pr g 
$37.80pro£|15 

10. $1,062. 

11. $1383.75 1. 
$9.3275 b. 

12. 100 per ct 



13. 
14. 



16. 
17. 

18. 



$37.50 g. 
$450. 
66^ cents. 
12 c. pr yd. 
2 cts. prof. 
$1,008. 
45 cents. 
14^ per ct 



19. 21|?fp.ct 

20. $.9375 p. a. 
$3125 lost 

21. $5.0555 p.b. 
$586,438. 

22. 12.8perct 

23. $.90pr.yd. 
$43,344 g. 



DUTIES.— Arts. 272a.-274. 



2. 1841 lbs. 
8. 6396 IbB. 
4. 6804 lbs. 
6. 1720 lbs. 

6. 4037 lbs. 

7. 58 gal. 1kg. 
2675 g. net 

8. 80 gal. 1kg. 
2208g.net 



9. 42botbkg. 

* 881 bt net. 

10. 52botbkg. 

988 bt net 

Abt. 373. 
8. $87.75. 

4. $202.50. 

5. $941.60. 



6. 

8; 

9. 
10. 
11. 
12. 
13. 
14. 
15. 



$8640. 

$75. 

$71,224. 

$131.6525. 

$90.03. 

$69.0375. 

$186.4625. 22. 



$850. 
$1000. 



16. $1695. 

17. $1604,80. 

18. $2898. 

19. $3592.75. 

20. $4500.375. 

21. $2819.125. 
$197,375. 

23. $4254.94: 

24. $882,453. 



ASSESSMENT OF TAXES.— Arts. 278, 279. 



8. $12.25. 
4. 6 c. on $1. 

$57.50. t 
6. $76.60. 
6. 2 c. on $1. 

$102.40 0* 



7. $71.20 D. 

8. $309 G. 

11. $30.22 B. 

12. $117.51 0. 

13. $159.47 D. 

14. $285.22 E. 



15. $510.50 F. 

16. $405.25 G. 

17. $307.70 H. 

18. $661 J. 

19. $300.51 EL 

20. $90.76 L. 



21. $612.25 U. 

22. $.0076. 
I22.6875A. 

23. $24.7625B. 

24. $21.85760. 

25. $26.6426D. 
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GENERAL PROBLEMS.— Arts. 288-294. 



Ans. 



1. Given. 

9. 27 C0W8. 

8. 185 &<sres, 

5. $36. 

6. 887 she^p. 



Ex. 



Ans. 



7. Given. 

8. 24 years. 

9. 1060 fem. 
11, 10 yrs. ; 

16 yrs. 



Ex. 



Ans. 



12. $36 tea; 
$27 mdas. 

14. 10 yrs. 

15. 8 rods. 
17. $825. 



Ex. 



Ans. 



18. 1850 ap. 

20. 12 sailors. 

21. 8 flocks. 

23. 7 years. 

24. 12iharb. 



ANALYSIS.— Art. 296-303. 



1. Given. 

2. $565.41. 
8. $22.20. 

4. $630. 

5. $364.61. 

6. $204. 

7. $30. 

8. $166.40. 

9. $47.50. 
10. $97.60. 

.11. $4.50. 

12. $12.12. 

13. $4.16J. 

14. $3.44. 

15. $2.65. 

16. lOSim. 

17. 112j bu. 

18. 806 m. 

19. 80|m. 

21. 48 ds. 

22. 192 ds. 

23. 54 ds. 

24. 32 j rao. 

25. 288 ds. 

26. 70 cents. 

27. $4.20. 

28. 36 cents. 

29. $5.22. 
81. $0.96f. 
32. 47J 8. 

83. $25.60. 

84. $3. 

85. 20 cents. 

86. $18.04. 



87. $85.60. 

88. $75.74+. 
39. $1.00. 

41. $31.60, 

42. $2.85. 

44. £1. 

45. $53333^. 

46. $9^. 

47. $23,126. 

48. 60 ds. 

49. 100 ds. 

50. 50 days. 

52. 624 bu. 

53. 2 cords. 

54. 228 pair. 

55. 199f lbs. 
66. 98y«ylbs. 

57. 69y\ t. 

58. 7^^ ots, 

59. 125.8 bu. 

60. 50 cts. 

61. 748.6 yds. 

62. 2489 lbs. 
68. 48.585 cwt. 

64. 4738.65 lb. 

65. 1192.02 y. 

66. 4146.732 o. 

67. 64.912 b. 

68. 46.5 yards. 

69. $6.76 pr. b. 

70. 9 yards. 

71. 128 eggs. 

72. 826 lbs. 
78. 819 boys. 



74. 
75. 

77. 

78. 



79. 



80. 



81. 



82. 



88. 



84. 
86. 



86. 

87. 
88, 
89. 



1068.046 c. 

1018.164 p. 

$183.834A. 

$166.66|B. 

1071 A. 

85f B. 

57|0. 

$600 A. 

$375 B. 

$526 0. 

666|_A. 

800 B. 

1000 0. 

633X D. 

$816 A. 

$525 B. 

$420 0. 

$1250 X. 

$1760 Y. 

$2000 Z. 

66} cts. 

$200 Ist. 

$266.66|. 

$338.88|. 

80 cents. 

$64,188 A. 

$106.1132. 

$147.7490. 

10 cents. 

$600 B. 

$.042 + . 
ft 1119 

100 A. 
66} B. 



'It 
66|| cts. 

9^%\ cts. 



88} 0. 
90. lOperot 
$1500 A, 

Q1 1ft 3205 

$644.15 M. 
96. 6shil. 

96. 4 cts. 

97. $22.60. 
40|f cts. 

98, 

99 

100. 17 Jf 0. 

102. 20 men. 

103. 7i^day8. 

104. 2j mo. 
106. 720 ra. 
106. 224 ba. 

108. 240 8. 

109. $288. 

110. 1440 m. 

111. 144. 

112. 60, 

118. 24 feet. 
114. $136. 

116. $14400. 
ri6, 72 yrs. 

117. 48, 

J 18. 72sch. 

119. $15600. 

120. 60 trees. 

124. $317. 

125. $30. 

126. $250. 

127. $240. 



see 



AlffflWBBS. 



[P 



282-301- 



£x. 



Ams. 



128. $586.50. 

129. $1218.75. 

130. $1814.40. 

132. £183, 158. 

133. £472, 108. 
184. £11260. 
186. $453}. 

137. $220. 

138. $240.75. 

139. $318. 

140. $1250. 

141. $1622.25. 

142. $1092.375 

143. $278f. ' 



B*. 



Ajk'8. 



144. $909.56|. 

145. $867.75. 

146. $986}. 

148. $420. 

149. $340. 

150. $749|. 

151. $729. 

152. $1200.50. 

154. $44.95. 

155. $99.11. 

156. $119,756. 

157. $367.22. 

158. $779,688. 

159. $270,078. 



Ex. 



Aas. 



160. $904,357. 

161. $11861.13. 

162. $61.05375 

163. $666.5625 

164. $1104.125 

165. $2762.957 

166. $2122|. 

167. $30654. 

168. $5412. 

169. £149, Is. 
6§d. 

170. £365, 48. 

171. £117, 2s. 



Ahs. 



172. 
173. 
174. 



175. 
176. 

177. 
178. 
179. 



Hid. 
£576, 186. 
2f^. 
£1522,138 
lH^d. 
£135, 158. 

$351.0547 

$12644.- 

8359. 

$27.4375. 

$572.3625 

$319,625. 



SIMPLE PROPORTION.— Arts. SW, 328. 



4. $100. 

5. $75. 

6. $30.75. 

7. 1140 bn. 

8. 240 m. 
IL 12 days. 

12. $59.50. 

13. 13} mo. 

14. $7. 

15. $6.13|. 

17. $784. 

18. $216. 

19. $515. 

20. £22,108. 

21. 1440 m. 

22. £2, 58. 

23. $1.70+, 

24. $3.75. 

25. $5000. 



26. 18|bbl8. 

27. $60. 

28. 75 feet 

29. 100 days. 

30. 105 a. 

31. $595. 

32. 1301 cwt 

33. 133|8p. 

34. $1500. 

35. $251^. 

36. 362 days. 

37. 80 cents. 

38. 65} wks. 

39. £56,13a.4d. 

40. £186, 2s. 
4ld. 

41. 3s. 9^. 

42. J&585, Is. 
4ld. 



43. £3, 128. 6d. 57. 

44. £41,12s.6d. 58. 

45. 3| Lours. 59. 

46. 5 min. 

47. 12 hours. 60. 

48. £313, Os. 61. 
10. 2d. 62. 

49. £4, 5s. 6d. 63. 

50. £227, 128. 64. 
Id. 

51. £51,38.12d. 65. 

52. £358,78. 3£ 66. 

53. £40. 

54. £37, 198. 67. 
3id. 

55. £50, 158. 68. 
6|d. 

56. £10, 78. 69- 

8Ad. |70. 



6d. gain. 
$958,609. 
244 m. 0£ 
27^ r. 

$s« 

£377 

30 per cL 

$8400.15}. 

$126.3281- 

25. 
$195.1385. 
$22364.28- 

57. 
$192617.- 

0212. 
$33334 0. 
$38331. 
14f|in. 
145} yda. 



COMPOUND PROPORTION.— Art. 331 • 



1, Given. 

2. 36 men. 
8, 4. Given. 
6. 96 men. 
6. 10 men. 



7. 6 days. 

8. 7idays. 

9. itOf bu. 

10. 80 days. 

11. 6 men. 



12. 9 months. 

13. $18. 

14. £384. 

15. 90 days. 

16. 25 lbs. 



17. 60 horses. 

18. 18 days. 

19. 87^ d. 

20. 792 pair. 



'i 



i 
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DUODECIMALS.— Arts. S33-S36. 



Ex. 


Ana. 


Ex. 


Ans. 


Ex. 


Ans. 


1. 


GiveD. 


6. 


892 ft. 1 in. 


11. 


119 ft. 4 in. 6". 


2. 


78 feet 5 inches. 


8. 


41 ft. 9 in. 9". 




17 ft 4 in. 6". 


3. 


193 ft. 1 in. 2''. 


9. 


11 ft. 6 in. 6". 


12. 


229 ft. 6 in. 9". 


4. 


247 ft. 7 in. 2". 


10. 


71 ft. 5 in. sura. 




21 ft. 11 in. 1". 


5. 


252 ft. 8 in. 7". 




14 ft. 7 in. dif. 







Art. 336. 

2. 46 ft. 10 in. 6". 

8. 13 ft. 7 in. 2". 

4. 82 ft. 9 in. 4". 

5. 210 ft. 4 in. 6". 

6. 1864 ft. 3 in. 

7. 149 ft. 6 in. 6". 



8. 137 ft. 2 in. 8''. 

9. 85 ft. 6 in. 8''. 6'". 

10. 88 ft. 2 in. 4". 

11. 82 ft. 5 in. 8". 4'". 

12. 86 feet. 

13. 210 ft. 4 in. 6". 

14. 2200 feet. 



16. 6375 feet. 

16. 472 ft. 6 in. 

17. 484 ft. 1 in. 9". 

4"'. 

18. 8100 bricks. 

19. $22.50. 

20. $3.555f 



SQUARE ROOT.— Arts. 351-362. 



3. 25. 


21. 


4. 30. 


22. 


5. 35. 


23. 


6. 42. 


24. 


7. 54. 


25. 


8. 69. 


26. 


9. 93. 


27. 


10. 111. 


28. 


11. 232. 


29. 


12. 729. 


30. 


14. 1.4. 


31. 


15. 6.4. 


32. 


16. 15.3. 


33. 


17. .85. 


34. 


18. .881. 


35. 


19. 1.4142. 


36. 


20. 4.123 + . 


37. 



38. y^=H. 

89. ¥=10f 

40. .0231. 

41. .0195. 

43. 14^. 

44. 1.7320- 

508 + . 

45. 8.4641- 
0161 +. 

47. 10 yds. 

48. 50 m. 

49. 200 m. 

50. 60 feet 

51. 24.97 ft 

52. 42.426r. 

53. 66.568r. 



64. 

56. 
57. 
58. 
59. 
60. 
61. 

62. 

63. 
64. 
65. 
66. 
67. 



50 ft 
51.923f. 
952 sol. 
783.836. 
391.918. 
1395yd. 
24 ft 
160 r. 1. 
80 r. w. 
820 r. 1. 
80 r. w. 
24 rods. 
15 min. 
18 in. d. 
80 in. 
24.4948. 



69. 
70. 
71. 

72. 
73. 
74. 
75. 
76. 
77. 
78, 
79. 
80. 
81. 
8i 
83. 



8. 

15. 

80. 

56. 

72. 

38.8844. 

65.7267. 

.08. 

2. 

.18. 
1 

¥• 
8 

J*' 

24 f.j, 3 
Jilfy Or YS< 






or 



CUBE ROOT.— Arts. 363-367. 



8. 12. 
4. 24. 
6. 72. 

6. 83. 

7. 125. 

8. 1.26+. 

9. 1381. 
10. 2.8. 




19. 8f 

20. 103. 

21. 3002. 

22. 5:48. 
28. 49.68. 
24. 73 ih. 
26. 364 ft. 
26. 108 ft. 



27. 8 ft 

28. 102.441. 

29. 113.32 i. 

30. 68.806ft 

33. 216 lbs. 

34. $12136- 
2.9629. 

85. 1662.6. 



86. 

37. 
38. 
40. 
41. 
42. 
48. 



28.148- 
14 T. 
81920 t 
llllf 
7.211ft. 

8 in. 

9 feet 
4 feet 



▲ N8WB&8. 
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EQUAIION OF PAYMENTS.— Arts. S72-376. 



Ex. 



Ans. 



3. 6 moDtbs. 

4. 4 moiittis. 
6. 6 mooths. 

6. 1 j years. 

7. 8 luoDths. 

8. 6^ months. 



Ex. 



An8. 



9. 2J years. 
11. 36 d. Av. t. 

Dne A. 15. 
fl2. 60 d. Ar. t. 

Date S. 8d. 
13. 81d.f.J.19. 



Ex. 



Ans. 



Due A. 19. 

14. 29 d. Av. t. 
Dae S. 6tfa. 

15. 73d.f.J.10. 
Dae S. 21. 

16. 80d.Ay.t. 



Ex. 



Ans. 



Date O. 5. 

18. 8J month. 

19. 139 days. 

20. 5 m. 20 d. 

21. 10 m. 19 d. 
28. $1309.916. 



PARTNERSHIP.— Arts. 878, 87». 



1. Given. 

2. $120 AV 
$160 B's. 
$200 O's. 

8. $589.473yV4 ^• 
$1129.824^V S- 
$1670.176y4r 0- 



$2210.526^V !>• 
4. $300 A's. 

$400 B's. 

$600 C's. 

$700 D's. 

6. $100 A's. 

$120 B's. 



$120 C's. 

7. $30 apiece. 

8. $40.019AV^- 
$88.277ln B. 

$117,703^^9 0. 

9. $378.95 A. 

$421.05 B. 



ALLIGATION.— Arts. 381-88C. 



2. 
8. 
4. 



20 1 J car. 
$50.41 f. 

6. 4, 2, 2, 4. 

7. 2 lbs. 9 cts. 
2 lbs. 11 cts. 
4 lbs. 14 cts. 

8. 8 lbs. 15 cts. 



2 lbs. 18 cts. 
1 lb. 21 cts. 

4 lbs. 22 cts. 
9. 5 yds. 68 cts. 

8 yds. 75 cts. 

5 yds. 83 cts. 
12yds. 85ct8. 

11. 44 g. 25 ct. 



61 g. 80 ct. 

17J g. 37 c. 
12. 62^ b. 45 c. 

41 1 b. 66 c. 

20| b. 65 c. 
14. 23i^b. 25c. 

23Ab. 50c. 

52|4b. 800. 



15. 



16. 



8f lbs. 750. 
8f lbs. 80c. 
8J lbs. 85c. 
23 J 1. 95 c. 
81ifl.50o. 
211||1.62c. 
326X1. 75o. 
130|fl, 83c. 



REDUCTION OF CURRENCIES—Abts. 391-394. 



8. $485.21. 16. 

4. $1334.68. 17. 

5. $2179.815. 18. 

6. $1785.083. 

7. $2863.5103 19. 

8. $2244.202. 

9. $3019.626. 20. 
ID. $3405.2677 
II. 12629.918. 21. 

12. 11773.76. 
18, $4496.435. 22. 
14. $9227.80. m. 



£100, 10s. 
£300. 
£3858, 16s. 

7^d. 
£4188, 14s. 

3Jd. 
£10408, 3s. 

8fd. 
£25903, Is. 



24. 8162.5 flor.|83. £250. 

£644, 10s. 
Given. 



25. 9685| roo. 

26. Given. 

27. £113, 8s. 

28. £169, 148. 

6d. 

29. £186, 3s. 

7.2d. 
130. £350, 4s. 



44aS1.0*^i\ \A^ 



34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 



$162.55f 

$244,069^ 

$252.28^. 

$640,651. 

$790.93J. 

$1147.73}. 

%'2>4a6.428^ 



Pages 843-356.] 



AN8WIR8. 



388 



EXCHANGK^Arts. 399-407.. 



Ex. 



Ans. 



1. Given. 

2. $8071.05. 

3. $1141.6937. 

4. $14889.42. 

5. $143169.948 dft 
$146307.347 reed. 

Art. 401. 

2. $7597.30. 

3. $12625.7439. 



Ex. 



Ans. 



4. $15553.388|. 

5. Given. 

6. £322, 3s. 6Jd. 

7. £893, lis. 5id. 

8. £1096, Is. 2id. 

9. £11583, 68. 2Jd. 

10. $17160.192. 

11. Given. 

12. $53617.0833. 



Ex. 



Ans. 






13. Given. 

14. $2062.0155. 

15. $4868.6538. 

16. $13249.177. 

17. Given. 

18. 27430.9 fr. 

20. $74,545. 

21. $1146.25. 

22. $2583.36. 



ARITHMETICAL PROGRESSION.— Arts. 413-117. 



1. Given. 

2. 180. 



3. 300. 

4. Given. 



15. 2 and 99. 
17. 16d. $360. 



8. Given. 

9. 121. 



GEOMETRICAL PROGRESSION.— Arts. 419, 420. 



1. Given. 

2. iL or U 



5i» 



27* 



3. 12288. 

4. 8388608. 



5. 2048 m. 

6. $284,067. 

7. $485,492. 

8. Given. 



9. 
10. 
11. 
12. 



1533. 

240624. 

1. 
1 

2" 



13. *. 

14*. 155924.05. 

15. £204, 15s, 



MENSURATION.— Arts. 425-454. 



1. Given. 

2. 640 A. 

3. 26 A. 65 r. 

4. 50 rods. 

5. 80 rods. 

6. Given. 

7. 4 A. 75 r. 

8. Given. 

9. 658 r. 

10. Given. 

11. 4914 square ft. 

12. Given. 

13. 62.35+ yards. 

14. Given. 
13. 314.169 r. 

16. Given. 



17. 200 yards. 

18. Given. 

19. 11309.76 sq. r. 

20. 2037.18496 yds. 

21. 8 rods. 

22. 16 feet. 

23. Given. 

24. 5425 cu. feet. 
26. 27 feet. 

26. 2 feet. 

27. Given. 

28. 9200 cu. feet. 

29. Given. 

30. 152 square leoit. 

31. GiY6Q. 



32. 21205.8 feet 

33. Given. 

34. 30000 feet 

35. Given. 

36. 123^ feet 
37-39. Given. 

40. 46945.9+cu. ft. 

41. Given. 

42. 4084.067 feet 

43. Given. 

44. 201061760 sq.m. 

45. Given. 

46. 268082346666f. 



\ 
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ANSWERS. 



MISCELLANEOUS EXAMPLES. 



£x. 



Ans. 



1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11, 
12. 
13. 
14. 
15. 
16. 
17. 

18. 
19. 
20. 
21. 
22. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 
82. 
34. 
85. 

86. 



570 slieep. 
$3445.8125 
25 dif. 
1548. 
201 A. 
79817J. 
343if. 
118|. 

A341 

72461. 

TV' 

$142.45. 
8^ per ot 
$26000. 
$20000. 
8 mo. 24 d 
n y. 8 m. 

12 d. 
10 per ct 
$1318.84. 
$1531.896. 
$16,212. 
$19,294. 
$6090. 
$106.25. 
$406,626. 
$5250. 
TinnrPerct. 
5 per cent. 
$6782.70. 
$884.10. 
$.662 per g. 
$0,094. 
20 per ct. ; 
$912. 
50 per ct. 



Ex. 



Ans. 



37. 44J per ct. 

38. $3478.667. 

39. $5557.68. 

40. 8724.875. 

41. 8901; 4651 

42. 2759; 2884. 
48. 428. 

44. 50. 

45. 2754. 

46. 15120. 

47. 213yVTyr8. 

48. 100. 

49 7812.5 lbs. 

50. 6082. 

51. 6776. 

52. SSJJ. 

53. $1,138. 

54. 2568. 

55. 360. 
66. $15730. 

57. $29476. . 

58. $42720. 

59. $274.50. 

60. j\d. 

61. £8396,108. 

2d. 

62. £153, 2s. 

6d. 

64. £155. 

65. $43.45f 

66. $2083J. 

67. 1800 T. 

68. £11, 5s. 

69. $61.04. 

70. $65.71f 

71. $879.60. 



Ex. 



Ans. 



72. £2,6s.llfd. 
78. 1 lb. 1 oz. 
22grs. 

74. 1 oz. 18Jp. 

75. lis. Id. 

76. 896 tiles. 

77. 16 per ct. 

78. $2086ff. 

79. 155 A. 39 r. 
1821 ft. 

80. £28, 18s. 

81. 690,931 r. 

82. $68,649. 
88. 78 lbs. 2 oz. 

84. $240.45. 

85. £l70,lll?s 

86. ^^8, 

87. 83J cts. 

88. 220m lbs. 

89. 13.9572 r. 

90. $39000. 

91. $6352. 

92. 8 hours. 
98. ia5 feet. 

94. $.6875. 

95. 26J days. 

96. 57853] T. 

97. $4186.875. 

98. 132 sheep. 

99. 72 days. 

100. 3131 days. 

101. 627 days. 

103. lU hrs. 

104. 9if} rods. 

105. 120 days. 



Ex. 



Ans. 



40 yrs. 
172 sheep 

1-1263 f 



106. 
107. 
108. 

109. 46X«y six 

teenths. 

110. 225.585 r. 

111. 250.438 r. 
125.219 r. 
76.8 A. 
600 yds. 
2400 sq. r. 
5 h. 20 m. 
26.4. 
4h. lOiJm 

144r.48f. 



112. 
113. 
114. 
115. 
116. 
Hl7. 
118. 
119. 
120. 
121. 
122. 



123. 
124. 
125. 
126. 



127. 



128. 
129. 
130. 
181. 
132. 



29 J hrs. 
144 min, 
480 a. A's. 
240 a. B's. 
720 a. O's. 
58 days. 
$726. 
$72. 

$300 A's. 
$420 B's. 
$800 O's. 
$720 A's. 
$1200 B's. 
$1680 O's. 
1 h. br^m, 
1200 sh. 
18^ feet. 
57.628 m. 
34 hours ; 
828 m. 



THE END. 



